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In a previous paper,’ a preliminary report of early experiments was presented 
because it was felt that a high incidence of convulsions following the implantation 
of sulfathiazole on the cerebral cortex made immediate publication of that obser- 
vation advisable. 

In this report, additional data on the previously reported experiments and on 
a number of additional related experiments will be presented. One hundred and 
fifteen experiments on dogs form the basis of this paper. The study was designed 
to determine the clinical and pathologic effects of sulfanilamide, sulfathiazole and 
sulfadiazine on the brain and its coverings.” 


METHODS AND RESULTS 

All operative procedures were carried out with aseptic technic, and any indi- 
cation of infection was investigated by means of cultures of the cerebrospinal fluid 
and of material from the wound and the brain obtained during life and at necropsy. 
Several experiments in which infections developed were not included. 

Such clinical factors as pulse rate and body temperature were recorded, but 
showed no significant alterations. The eyegrounds presented no change in a 
number of experiments. Weakness, paralysis and reflex changes were observed 
only in animals which had severe convulsions. 

A few animals were allowed to recover, but most of them died or were killed. 
At necropsy, gross pathologic changes were recorded and blocks of tissue placed 
in various fixatives. Sections of dura mater and of cerebral tissue were stained 


From the Department of Surgery, Vanderbilt University School of Medicine. 

Read at the Sixty-Ninth Annual Meeting of the American Neurological Association, 
New York, May 7, 1943. 

The work described in this paper was done under a contract, recommended by the Com- 
mittee on Medical Research, between the Office of Scientific Research and Development and 
Vanderbilt University. 

1. Pilcher, C.; Angelucci, R., and Meacham, W. F.: Convulsions Produced by the Intra- 
cranial Implantation of Sulfathiazole: Preliminary Report, J. A. M. A. 119:927 (July 18) 
1942. 

2. The sulfathiazole was supplied by E. R. Squibb & Sons, New Brunswick, N. J., the 
sulfadiazine, by Lederle Laboratories, Inc., Pearl River, N. Y., and the microcrystalline sulfa- 
thiazole and sulfadiazine, by Smith, Kline & French Laboratories, Philadelphia. 
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by four to eight technics for demonstration of various cellular and interstitial 
structures. All microscopic sections were examined independently by two of us, 
and changes were recorded on a 1 to 4 plus basis. Any differences between 
observers were reevaluated. _ 

The 115 experiments on dogs fall into twenty groups, which may be further 
subdivided on the basis of the dose of the drug and the duration of the experi- 
ment. The numerous variants make it necessary to present the results in detailed 
tables and to confine the text to descriptions of the changes which were usually 
observed. 

A. Control Experiments (table 1).—These experiments serve as a basis for 
distinguishing between the effect of the operative procedure alone, the effect 
of an inert substance (kaolin) and the effects of the sulfonamide compounds 
employed in subsequent. experiments. No convulsions were produced by the 
operation (exposure of one cerebral hemisphere) or by the placement of kaolin 
on the cortex, nor were there other significant clinical results. The operative 
procedure resulted in fibrosis in the dura, a mild transitory inflammatory reaction 
in the pia mater and occasionally superficial gliosis in the cortex (fig. 6). 

In the experiments with kaolin, a violent inflammation in both the dura and 
the pia resulted, and in 1 animal the underlying cortex showed fibrosis and changes 
in the microglia and in the nerve cells. 


B. Intravenous or Oral Administration of Sulfonamide Compounds.—Our 
observations confirmed those of many previous investigators that sulfanilamide 
and sulfadiazine appear promptly in significant therapeutic concentrations in the 
cerebrospinal fluid, but that sulfathiazole appears in the cerebrospinal fluid only in 
barely perceptible quantities (tables 2, 3 [experiments 1-3] and 4). 

C. Application of Sulfonamide Compounds to the Intact Cerebral Cortex—The 
drugs were placed on the cerebral cortex through a dural incision, which was 
subsequently closed. The dose varied from 10 to 66 mg. per kilogram of body 
weight. Experiments were terminated at intervals of a few hours to six months. 

The outstanding clinical manifestation was the violent convulsions produced by 
sulfathiazole. These seizures presented a classic jacksonian “march,” usually 
beginning in the muscles of the opposite side of the face. 
proportional in frequency 
the cortex.t Pronounced 
seizures. 


They were roughly 
and severity to the amount of sulfathiazole placed on 
salivation invariably occurred during and between the 
Such attacks were not produced at all by sulfanilamide and in only 
1 animal by sulfadiazine (tables 2, 3 [experiments 1-3] and 4). 

All of the drugs were absorbed slowly, as indicated by low concentrations in 
the blood and cerebrospinal fluid. At necropsy, in the shorter experiments, 
sulfanilamide and sulfadiazine remained as a soft paste and sulfathiazole as a hard, 
almost stony, plaque. Sulfanilamide seldom remained grossly visible more than 
forty-eight hours, but the other two drugs persisted, apparently little changed, for 
a week or longer. 

With sulfanilamide and sulfadiazine the cell count of the spinal fluid was 
normal or slightly elevated in all but 2 experiments (860 and 7,280 cells per cubic 
millimeter). Cultures were sterile in both these experiments. With sulfathiazole, 
however, there was notable pleocytosis in many animals, even with the smallest 
dose of the drug, the highest count being 2,260 per cubic millimeter. 

After the first twenty-four hours, the dura was almost invariably adherent to 
the cortex (the intermediate mass of drug being included), and the adhesions 
were more extensve and dense than those in the control experiments. 


Sulfathiazole 
was frequently walled off in a sort of fibrous sheath. 
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Microscopically (tables 2, 3 [experiments 1-3] and 4), neither sulfanilamide nor 
sulfadiazine crystals were seen in the dura or the pia mater. Sulfathiazole crys- 
tals, however, were noted in the dura in 9 of 26 animals and in the pia in 4 animals. 
The crystals appeared as elongated strands, bound together by fibrinous or, later, 
fibrous bands (fig. 1). They were seen in animals killed as long as one month 
after implantation of the drug. 


Fig. 1—Photomicrograph of dura mater, one week after implantation of sulfathiazole 
(dog DP 12). Linear collections of crystals, with surrounding inflammatory reaction, appear in 
the upper portion. Extensive interstitial hemorrhage is seen in the fibroblastic tissue in the 
lower part. Hematoxylin and eosin; x 225, 


Within a few hours of placement of any of the drugs a severe acute inflam- 
matory response was noted in both the dura and the pia, giving way gradually 
to infiltration of plasma and round cells and fibrous and vascular reparative 
processes (fig. 4). With sulfanilamide the inflammatory reaction was mild, espe- 
cially in the dura, and was of shorter duration, rarely being demonstrable in the 
dura after forty-eight hours. With the other two drugs active inflammation 
could be seen in the dura for two weeks and in the pia for as long as two months. 
It seemed to persist with greater severity after implantation of sulfadiazine. 
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The most striking change was the remarkable stimulation of growth of fibrous 
tissue in the dura mater. This was first seen in animals killed one week after 
application of any of the drugs. With sulfanilamide, it consisted of an exuberant, 
but relatively typical, reparative process, characterized by growth of fibroblasts and 
young vessels and, later, by the laying down of dense elastic tissue. Although 
more extensive, it was not unlike the healing process demonstrated in the control 
series of experiments and was no more marked than in the experiments with 
kaolin. 


Fig. 2—Photomicrograph of dura, showing a mass of rapidly proliferating fibroblasts one 
month after implantation of sulfathiazole (dog DP 20). Note the wild, almost neoplastic, 
growth. Hematoxylin and eosin; x 225. 


On the other hand, both sulfathiazole and sulfadiazine produced extensive 
hyperplasia of primitive fibroblastic tissue, which gave the appearance of being 
neoplastic. Masses and streams of elongated cells were heaped up on both the 
inner and the outer surface of the dura and sometimes seemed to invade it. Mitotic 
figures were not infrequent. Collagen and reticulin formed a fine, but exuberant, 
intercellular network, as seen in aniline blue-orange G, phosphotungstic acid 
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hematoxylin and Perdrau preparations (figs. 2 and 3). This fibroplasia was more 
prominent with sulfadiazine than with sulfathiazole. 

Similar fibroblastic stimulation was not seen in the pia mater, except for 
moderate fibrosis in experiments of longer duration with all of the drugs. 

In all experiments of this type, there was pronounced vascular engorgement 
in the entire region involved, including the dura, pia and cortex and involving 
arteries, veins and capillaries. In the dura, interstitial hemorrhage was almost 


= 


Fig. 3—Photomicrograph of dura, showing the heavy network of reticulin two weeks after 
implantation of sulfadiazine (dog RJ 8). Perdrau impregnation for reticulin; *« 120. 
invariably seen when the animal was killed within one week (fig. 1). This was 
most marked after the implantation of sulfathiazole, as was hemorrhage into the 
cerebral tissue, which often extended 1 or 2 cm. beneath the cortex and varied 
from grossly visible hematomas to microscopic extravasations of a few red blood 
cells. 

By the end of the first week, and progressing slowly thereafter, changes in 
the cellular constituents of the cortex appeared. Nerve cells showed pyknosis of 
nuclei, vacuolization, granular breakdown of the Nissl substance and abnormal 
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cellular shapes. Such neuronal changes were seldom extensive or far advanced, 
except in a few instances in which small focal areas of subcortical necrosis were 
seen. Such areas were usually contiguous to penetrating vessels about which a 


pronounced inflammatory process existed. Proliferation of the oligodendroglia was 


roughly proportional to, and was never encountered without, neuronal degeneration. 
The microglia cells showed varying degrees of change, from simple swelling 
and diminution of protoplasmic cellular extensions, on the one hand, to formation 


Par 


Fig. 4—Mild, subacute inflammatory reaction in the pia mater and underlying cortex one 
week after implantation of sulfanilamide (dog WM 1). Hematoxylin and eosin; X 225. 


of masses of phagocytic compound granular corpuscles, on the other (fig. 9 A 
and B). Such changes tended to parallel the amount of hemorrhage and necrosis 
which was present.® 

These evidences of degeneration were distinctly more frequent in experiments 
in which sulfathiazole was employed (neuronal changes in 75 per cent of experi- 


3. In 1 experiment (DP 31), extensive acute inflammation and necrosis were suspected 
of being due to infection, but since cultures were sterile, the experiment is included. 
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ments with sulfathiazole lasting longer than twenty-four hours, as compared with 
60 per cent in experiments with sulfanilamide and 33 per cent in experiments with 
sulfadiazine). 

During this same period (largely after the first week) two types of astrocytic 
changes were seen. In relation to the uncommon zones of focal necrosis, the 
astrocytes were swollen, morphologically variable and almost without glial fibrillae 
(figs. 5 and 7). On the other hand, in the subpial regions and the adjacent 
cortical layers there was typical fibrillary gliosis. The latter glial change was never 
lar advanced in the experiments with sulfanilamide, was advanced in many experi- 
ments with sulfathiazole and was almost invariably extreme in the experiments 
with sulfadiazine. 


Fig. 5.—Early changes in the astrocytes one week after placement of sulfanilamide (dog 
WM 2). The two photomicrographs are from areas 1 mm. apart in the same section. (4) 
The astrocytes are swollen and distorted at the edge of an area of necrosis. Glial fibrillae 
are almost absent. (B) In the adjacent area the cells are still swollen, but fibrillae are well 
formed and the process of formation of a glial scar has begun. Ramon y Cajal’s gold 
chloride-mercury bichloride method; x 277. 


D. Implantation of Sulfonamide Compounds in an Area of Cortical Excision — 
In this series, 10 mg. of the drug per kilogram of body weight was placed in a 
cuplike cavity, about 1 cm. in diameter, from which cortical tissue had been excised. 
Animals were killed after intervals of one week to two months. 

One animal with sulfathiazole had one convulsion. No other convulsions were 
observed in any of the experiments, nor were other significant clinical changes 
noted. Only slight pleocytosis was produced in most of the experiments. 

Necropsy revealed that sulfathiazole was grossly visible through the first week. 
Sulfanilamide was not seen at all, and only a minute quantity of sulfadiazine was 
detected at the end of one week in 1 animal. 
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Histologically, the reactive changes already described were present, in addition 


to the necrosis, hemorrhage and reparative processes resulting from the operative 


It was our distinct impression that the intracerebral hemorrhage and 


>” 


amar 


Fig. 6.—Section of cortex, showing superficial gliosis in a control experiment two months 
Although the astrocytes are proliferating among the nerve 


after operation (dog DP 10). ; 
Silver carbonate method; x 225. 


cells, the essential normal structure is preserved. 


vascular dilatation were more extensive and more distantly encountered with 


sulfathiazole than with the other drugs. 
E. Epidural Implantation of Sulfathiazole (table 3 [experiments 4-9] ).—Because 
of convulsions resulting from the intradural placement of sulfathiazole, this drug 


i 
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was placed on the outer surface of the dura in three groups of experiments. The 
dura was left intact in one group and was incised by linear incisions of 0.5 and 
1 cm., respectively in the other two groups. The duration of the experiments varied 
from twenty-four hours to one week. 


Fig. 7—Dense glial scar in the cortex six months after placement of sulfathiazole (dog 
DP 32). Ramon y Cajal’s gold chloride-mercury bichloride method; x 225. 


With the dura intact, no convulsions were observed. With the dura incised 
0.5 cm., 2 of 4 animals had convulsions, and with a 1 cm. incision in the dura, 
all 4 animals had convulsions. Exception for violent status epilepticus in 1 dog 
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(DP 63), the seizures were neither as severe nor as frequent as when the drug 
was placed inside the dura. 

The drug persisted grossly until necropsy in all but 1 of the 12 experiments. 
Microscopically, crystals were seen in or attached to the dura in most experiments, 
and in 1 animal (DP 65) a large mass of crystals lay in the pia mater. 


Fig. 8—Heavy gliosis six months after implantation of sulfadiazine (dog RJ 12). No 
normal cellular elements remain. Ramon y Cajal’s gold chloride-mercury bichloride method ; 


x 500. 


Even with the dura intact, leptomeningitis was present in 3 of 4 animals, and 
it was invariably present if the dura had been incised. The same vascular and 
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cellular changes in the brain previously described were present with lesser frequency 
and to a lesser degree. 


F, Cisternal Injection of Microcrystalline Suspensions of Sulfathiazole and 


Sulfadiazine—Chambers, Harris, Schumann and Ferguson‘ reported the use of 
microcrystals of sulfathiazole produced by precipitation in a medium agitated by 


Fig. 9—Changes in microglia and oligodendroglia. A, 


metamorphosis of microgliocytes 
two weeks after implantation of sulfathiazole (dog DP 31). 


The nuclei and cell bodies are 
in various stages of swelling. Several cells have completed the change, lost their processes and 
become compound granular corpuscles. Penfield’s combined method; x 625. 
glial change two weeks after sulfanilamide was placed in an 
WM 22). Penfield’s combined method; x 1,000. C. 
one week after placement of sulfadiazine (dog RJ 8). 
Penfield’s combined method: x« 1,200. 


B, slight micro- 
area of cortical excision (dog 
swollen, distorted oligodendrogliocytes 

Note the enlarged, eccentric nuclei. 


4. Chambers, L. A.; Harris, T. N.; Schumann, F., and Ferguson, L. K.: The 


Use of 
Microcrystals of Sulfathiazole in Surgery, J. A. M. A. 119:324 (May 23) 1942. 
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sonic waves. Suspensions of such microcrystals may be injected through relatively 
fine needles. 

In our experiments, 2.5 cc. of a 20 per cent suspension of sulfathiazole or sulfa 
diazine or a 2 per cent suspension of sulfathiazole was injected into the cisterna 
magna, after removal of an equal volume of cerebrospinal fluid (tables 3 [experi 
ments 4-9] and 4). 

After injection of sulfathiazole in either a 20 or a 2 per cent suspension, violent 
convulsions invariably occurred. They terminated fatally within one to six hours 
in 6 experiments and in four days in another. In experiment 8 (DP 73) the dog 
had only mild facial twitching for a few hours and survived. [xtreme salivation 
persisted, however, until the termination of the experiment, at the end of two weeks. 

After injection of a suspension of microcrystalline sulfadiazine, fatal convulsions 
occurred in only 1 of 6 experiments, the animals in the remaining 5 experiments 
having no convulsions and being allowed to live two weeks. 

With sulfathiazole, the dura was normal in the 2 instances in which it was 
examined, and there was mild leptomeningitis in only 2 of the 6 animals in which 
sections were made of the brain. One of these sections showed masses of the crystals 
in the pia and in the superficial layers of the cerebral cortex. Crystals were also 
seen within the lumens of small subpial vessels in two sections. 

With sulfadiazine, both the dura and the pia mater showed more severe 
inflammatory reaction. This was present over the cerebral hemispheres, as well 
as at the base of the brain. 

There was no microscopic evidence of cerebral injury except for subcortical 
bleeding in 1 of the experiments with sulfathiazole (DP 72). 


COM MENT 


The production of convulsions by placement of sulfathiazole on the cortex was 
discussed in the preliminary report’ already referred to. Additional experiments 
described here indicate that these seizures may be produced when the drug is placed 
extradurally, providing a very small opening in the dura exists. In support of this 
is the clinical case of Naffziger® in which sulfathiazole was placed in a frontal 
craniotomy wound after suture of the dura. The patient went into status epilepticus, 
which lasted many hours. Watt and Alexander ° reported a similar case. 

The violence and the fatal outcome of the seizures which followed the cisternal 
injection of suspensions of microcrystalline sulfathiazole present no obvious expla- 
nation. It is possible that a direct toxic effect on the medulla was produced. 
Further, the smaller crystals may more readily have obtained access to subcortical 
neurons, as suggested by the microcrystals of sulfathiazole seen in the cortex in 
1 experiment. 

It is notable that convulsions were never produced when sulfathiazole was 
placed in an excavation in the cerebral hemisphere. Seemingly, the effect of the 
drug must be exerted on the intact cortex in order to induce convulsions. 

That convulsions were not produced in the experiments with kaolin, and rarely 
with sulfanilamide or sulfadiazine, indicates that the effect of sulfathiazole is specific. 
As already pointed out,’ the epileptogenic effect of sulfathiazole has also been 
demonstrated in rabbits, cats and human beings and was clearly shown in the 


5. Naffziger, H. A.: Personal communication to the authors. 
6. Watt, A. C., and Alexander, G. L.: Epilepsy Following Application of Sulfathiazole 
Near the Brain, Lancet 1:493 (April 25) 1942. 
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experiments of Watt and Alexander ® on dogs and cats and those of Jasper, Cone, 
Pudenz and Bennett ‘ on monkeys. 

It is not surprising that Hurteau * observed no convulsions in his experiments, 
since he placed sulfathiazole, as well as other drugs, in an area of cortical excision, 
as was done in experiments DP 41 to DP 46 in our series. Botterell, Carmichael 
and Cone ® recorded no convulsions after implanting sulfanilamide and sulfapyridine 
in areas of cortical excision, but they did not employ sulfathiazole. Ingraham and 
Alexander '® did not observe convulsions after application of sulfathiazole to the 
brains of 3 cats. 

Except for the production of convulsions with sulfathiazole, it is of interest 
that the effects of the several drugs on the brain and its coverings were qualitatively 
the same in our experiments. Indeed, it must not be forgotten that, at least in 
the meninges, many of the changes were qualitatively identical in the experiments 
in which no drug was employed. 

Significant quantitative differences were observed, however. Inflammatory, 
destructive and reparative processes were distinctly less extensive with sulfanilamide 
than with the other two drugs but were more advanced than in the control animals. 
The extent of dural and subcortical hemorrhage was greatest with sulfathiazole. 

The histologic changes observed by us were essentially similar to those recorded 
by Hurteau * and by Botterell, Carmichael and Cone.® Hurteau stated, however, 
that the reaction to sulfadiazine observed “did not exceed that seen in similar wounds 
without the application of chemicals.” In our experiments, the extensive fibro- 
plasia in the dura, the inflammation in the leptomeninges, the vascular engorge- 
ment and hemorrhage, the conspicuous microglial changes and the gliosis were 
far greater when the drugs were employed. 

Russell and Falconer '' placed several sulfonamide compounds on and (by injec- 
tion) in the rabbit brain. The principal effect observed by them was a conspicuous 
foreign body reaction. 

It should be noted that no morphologic alteration which could be related to 
the production of convulsions could be demonstrated. The type of neuronal 
degeneration observed after implantation of sulfathiazole was identical with that 
associated with the other drugs. 

It must be emphasized that the observations recorded in this paper do not 
constitute or justify a condemnation of the use of the sulfonamide compounds in 
the therapy of intracranial infections. These experiments do show, however, that 
these drugs are not entirely innocuous agents and that they should be employed 
with caution and with critical judgment. Moreover, it is our belief that sulfathiazole 
should never be used in cranial wounds in which the dura mater is or has been open. 

Our experiments are not comparable to the best clinical practice at present 
because of the amounts of the drugs employed. It is surprising, however, how 


7. Jasper, H.; Cone, W.; Pudenz, R., and Bennett, T.: The Electroencephalograms of 
Monkeys Following the Application of Microcrystalline Sulfonamides to the Brain, Surg., 
Gynec. & Obst. 76:599 (May) 1943. 

8. Hurteau, E. F.: The Intracranial Use of the Sulfonamides: Experimental Study of 
the Histology and Rate of Absorption, Canad. M. A. J. 44:352 (April) 1941; The Intra- 
cranial Use of Sulfadiazine: Experimental Study of the Histology and Rate of Absorption, 
ibid. 46:15 (Jan.) 1942. 

9. Botterell, E. H.; Carmichael, E. A., and Cone, W. V.: Sulfanilamide and Sulfapyri- 
dine in Experimental Cerebral Wounds, J. Neurol. & Psychiat. 4:163 (July-Oct.) 1941. 

10. Ingraham, F. D., and Alexander, E.: Experimental Application of Sulfonamide Drugs 
to the Cerebral Cortex, New England J. Med. 227:374 (Sept. 3) 1942. 

11. Russell, D., and Falconer, M. A.: Local Effects of Sulphonamides on the Rabbit's 
Brain, Lancet 2:100 (July 27) 1940. 
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irequently one reads, “the wound was filled with sulfanilamide.” Our results 
indicate that the reaction increases proportionately with the amount of the drug 
and suggest that the smallest effective amount of the drug should be employed. 
Data pertaining to the minimal effective dose will be presented in reports dealing 
with the treatment of experimental intracranial infections. 


SUMMARY 


In this paper 115 experiments are reported in which sulfanilamide, sulfathiazole 
or sulfadiazine was implanted intracranially by various methods and in various 
amounts. 

Important clinical results were the production of convulsions by sulfathiazole 
(when placed on the intact cerebral cortex) and of pleocytosis by all three of 
the drugs. 

Significant pathologic effects were: (1) immediate acute pachymeningitis and 
leptomeningitis, with corresponding subacute or chronic inflammation in the later 
stages; (2) marked fibroplasia in the dura; (3) conspicuous gliosis in the cortex, 
and (4) varying degrees of neuronal degeneration, proliferation of oligoden- 
drogliocytes and metamorphosis of microglia cells. 

All reactions were least extensive when sulfanilamide was employed and increased 
with all the drugs when the dose was increased. 

These experiments do not indicate that the effects of sulfanilamide and sulfa- 
diazine are sufficiently harmful to contraindicate their critical use in the therapy 
of intracranial infections. They suggest that sulfathiazole shou'd never be employed 
in a cranial wound in which there is an opening in the dura. 


Vanderbilt University Hospital. 
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ELECTRIC CONVULSIVE THERAPY, WITH EMPHASIS 
ON IMPORTANCE OF ADEQUATE TREATMENT 


LOTHAR B. KALINOWSKY, M.D. 
NEW YORK 


The value of shock treatment of mental disease is still disputed. At present 
electric convulsive therapy is probably the most widely used method. With some 
disorders indiscriminate use is favored because of its simplicity, whereas with 
others inadequate application is responsible for failures. This paper represents an 
endeavor to give indications for the application of this therapy, on the basis of 
experience with more than 1,500 patients treated by the same physician in two 
parallel series: the one, at the New York State Psychiatric Institute and Hospital, 
and the other, representing institutional material, at the Pilgrim State Hospital. 
Discrepancies in reports on the value of shock treatment demand a clear 
definition of the material from which conclusions are drawn. Statistical work 
on diagnostically doubtful and borderline cases is valueless at the present experi- 
mental stage. There are, however, clearcut cases of the various major psychoses in 
which disagreement as to diagnosis will be minimal. This “nuclear group,” repre- 
senting the classic textbook descriptions of the principal disorders, is found among 
patients committed to institutions for mental disease, rather than in the clinical 
material of research centers. Statistical evaluation is directed mainly toward 
results for such institutional patients as those listed in tables 1 and 2, not only 
because these patients represent to a large extent clearcut psychoses but because 
they were sufficiently ill to be committed to an institution. Thus, the decision with 
regard to the degree of improvement after shock therapy was made not by the 
treating physician, who might have been considered biased, but by the staff of the 
institution. Patients with borderline psychoses were not included in these groups. 
The importance, and perhaps even the greater frequency, of atypical cases of the 
major psychoses is fully realized, but the value of new and disputed procedures 
of treatment must be examined first on the basis of a homogeneous group of patients, 
on the diagnosis of whose disease most psychiatrists can agree. 


TECHNIC AND APPLICATION 


The present suggestions for variation in application of electric convulsive therapy in 
management of the different psychoses are based on empiric experience with the large 
material which was treated. In both hospitals the Rahm instrument was used. 

Since the technic of Cerletti and Bini is accepted in its essentials by most workers, it 
will not be described again here; only a few points will be discussed. 

Preliminary measurement of resistance is superfluous and of no help in determination of 
the required voltage. There is no relation of practical value between the reading of the 
tissue resistance and the necessary amount of current; high and low resistances deter- 
mined for the same patient on different days do not cause noticeable differences in the 
voltage needed for a convulsion. 

It has been asked whether, in case one fails to obtain a convulsion, the current or the 
time of exposure ought to be increased. Both adjustments are possible, although animal 
experiments have shown that the range of safety is wider when the intensity of the current 


From the New York State Psychiatric Institute and Hospital, New York, and the Pilgrim 
State Hospital, Brentwood, N. Y. 
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is increased. I cannot fully corroborate the statement? that doubling the time reduces by 
half the necessary current. 

Subconvulsive treatments are of little value and should be avoided. A series of patients 
was treated® by production of the petit mal response alone. The poor results of this 
procedure, as compared with the good effects of a later course of treatments of the same 
patients by induction of grand mal convulsions, have shown that production of major con- 
vulsions is necessary. Personal communications from many workers have indicated that 
often too great a number of nonconvulsive applications is interspersed through a course 
of electric shock treatments; such a procedure leads to unsatisfactory results. Reluctance to 
increase the current sufficiently after a minor seizure may produce a repetition of the non- 
convulsive response, for minor seizures, without motor discharge, like convulsions, heighten 
the convulsive threshold. 

A generalized seizure with each application is best obtained with a current of a strength 
which is slightly higher than necessary. There is no evidence that the danger of the method 
lies in the strength of the current itself. A strong current does not prolong the period of 
apnea; cardiovascular symptoms were seen more often with abortive seizures than with 
immediate convulsions. On the other hand, an unnecessarily strong current does not increase 
the strength or the duration of the muscular discharge. Moreover, a repetition of the appli- 
cation after a nonconvulsive response occasionally produces vasomotor and respiratory distress. 
A simple procedure makes it possible to avoid subconvulsive responses altogether. Whenever 
an application does not lead to an immediate convulsion, a second stimulus with a current of 
the same strength, or possibly one increased by 10 volts, is applied about five seconds later. 
Thus, the operator repeats the stimulus without waiting on the chance that a delayed con- 
vulsion may still occur. No untoward effect of any kind has been observed, even if the 
stimulus is repeated twice. For the first treatment, the worker should use a strength of 
current which, with his particular machine, produces an immediate convulsion in a fair pro- 
portion of subjects. Generally it can be stated that young male patients require the weakest 
current and old female patients the strongest. 

Treatments are usually given three times a week. Daily treatments hasten the confusional 


state, which some workers consider necessary for good results. A small series of patients 


whom we treated with daily applications did not show better therapeutic effects, but there 
are some indications for more frequent treatments. Treatment days with 2, or even 3, con- 


vulsions each day were found to be useful in the breaking up of an otherwise inaccessible 
manic excitement. Furthermore, therapy of new patients in deep stupor, or in exhausting 
states of excitement, is started with 4 convulsive treatments, given on two subsequent days, 
2 convulsions being produced each day one-half hour apart. In this way, the breaking up 
of such conditions is achieved in twenty-four hours, instead of eight or ten days. Such a 
procedure is surprisingly well tolerated, even by emaciated patients, perhaps because their 
muscular discharge during a seizure is particularly weak. With disturbed patients suffering 
from severe psychotic exhaustion, as well as with patients who present feeding problems, 
such intense treatment may be life saving. 

The various points thus outlined have in common the principle of intensive treatment. 
Half-hearted application of any shock method means inadequate treatment and constitutes 
one of the chief reasons for failure. The insufficient therapeutic effects of light or medium 
hypoglycemic states in insulin treatment and of subconvulsive responses in electric shock 
and metrazol therapy make it a foregone conclusion that in all methods something which 
occurs in the brain only during deep coma brings about the response. One of the advantages 
of electric convulsive therapy is that the convulsive coma not only is easily obtained but is 
equally deep in each treatment, regardless of the skill of the therapeutist. The only require- 
ment is that a convulsion be secured with each treatment and that the application of convulsions 
be continued for a sufficient length of time. This is particularly important in the treat- 
ment of schizophrenia. 

INDICATIONS FOR THERAPY 


A survey of my material leads to rather definite indications for therapy. Only 
brief comment will be made on those diseases with respect to the treatment of 
which most workers in this field agree; in the case of schizophrenia, for which the 


1. Bini, L.: 
361, 1940. 

2. Hemphill, R. E., and Walter, W. G.: The Treatment of Mental Disorders by Elec- 
trically Induced Convulsions, J. Ment. Sc. 87:256, 1941. 


3. Kalinowsky, L.; Barrera, S. E., and Horwitz, W. A.: The “Petit Mal” Response in 
Electric Shock Therapy, Am. J. Psychiat. 98:708, 1942. 


La tecnica e le manifestazioni dell’elettroshock, Riv. sper. di freniat. 64: 
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OF NEUROLOGY AND PSYCHIATRY 
reports on the value of this treatment are entirely in disagreement, the probable 
reasons will be discussed. The therapeutic indications in the following paragraphs 


are illustrated by the material from the Pilgrim State Hospital, presented in 
tables 1 and 2. 


Manic-Depressive Psychoses.—Accord exists regarding the results with manic- 
depressive psychoses. The majority of patients in the depressed phase can be 
treated successfully ; the incidence of remissions in most reports varies from 80 
to 90 per cent. For acute manic syndromes my own results, poor in the earlier 
cases, are now as good as those for the depressive phase, but the usual number 
of 8 or 10 treatments as given for depressions, is not sufficient to maintain improve- 
ment in manic patients. The necessity for induction of 20, or even more, con- 
vulsions in some manic patients led us to apply more intensive treatment by means 
of 2 or 3 convulsions daily. Since this method is now used routinely, severe manic 


TasLe 1.—Results of Electric Convulsive Therapy in Two Hundred Patients 
with Affective Disorders 


Patients 


Total Recovered and Patients Patients 
Type of Psychosis No. Much Improved Improved Unimproved 
Manic-depressive psychosis (depressed)................. 60 52 (86.8%) 4 (6.7%) 4 (6.7%) 
Manic-depressive psychosis (manic)..................... 32 27 (84.4%) 3 (9.4%) 2 (6.2%) 
76 66 (86.97%) 8 (10.5%) 2 (2.6%) 
32 14 (43.7%) 8 (25%) 10 (31.8%) 
Total 


TABLE 2.—Results of Electric Convulsive Therapy in Two Hundred and Seventy-Five 
Patients with Acute Schizophrenia 


Patients 
Total Recovered and Patients Patients 
No. Much Improved Improved Unimproved 


Duration of Illness 


Less than 6 months 


60 41 (68.3%) 13 (21.7%) 6 (10%) 

ds 82 34 (41.5%) 24 (29.3%) 24 (29.3%) 
87 8 (9.2%) 36 (41.4%) 43 (49.4%) 
Long standing with previous remissions................ 46 26 (56.5%) 10 (21.7%) 10 (21.7%) 


excitements are usually broken up by a course of 5 or 6 convulsions, instead of 
20 or more. Treatment of a patient in the manic phase will occasionally cause a 
shift to a depression and vice versa; in such instances continuation of treatment 
is necessary. However, the slight hypomanic reaction sometimes seen after treat- 
ment of a depression fades spontaneously and does not indicate further therapy. 
Patients with cyclic states, with constant shifting from one phase to the other, did 
not benefit from the therapy. 


At present it appears impossible to prevent, or even to diminish, the number 
of attacks in patients with manic-depressive psychoses, but that it is possible to 
cut short a depression, with all its attendant suffering for the patient and his 
family, is recognized as representing great progress. Usually the remission takes 
place after the third or fourth treatment. It seems advisable to stabilize the 
result with at least a few additional treatments, although the necessity for such 
procedure is not proved. Additional psychotherapy was given in one of our series 
but was omitted with the patients represented in the tables. The favorable results 
for this group of institutional patients with severe psychoses indicate that psycho- 
therapy following shock treatment is not imperative for acutely psychotic patients. 
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Involutional Psychoses—Patients with pure involutional melancholia showed 
the same-rate of remission as patients with depressions of the manic-depressive 
type. A longer duration of this disorder did not interfere with a successful out- 
come. There is no more convincing evidence of the effectiveness of convulsive 
treatment than the improvement in patients, long tube fed and mute, who after 
less than 5 convulsions talk and resume normal behavior. 

The first patients to be mentioned for whom poorer results were obtained 
were those with the paranoid type of involutional psychosis. For these patients, 
as well as for patients presenting involutional depressions mixed with paranoid 
symptoms, results were not at all comparable to those obtained for patients with 
pure depressions. The rate of remission for patients with involutional melancholia 
was 86.9 per cent, and for those with the paranoid type of involutional psychosis 
it was only 43.7 per cent. The difference is even more striking when the number 
of treatments is considered. Patients with involutional depressions usually received 
8 treatments ; patients with the paranoid type were given at least 20 treatments as 
routine. The outcome of the illness in the paranoid patients, like that in the 
schizophrenic patients, was largely dependent on the duration of the disease. 


Schizophrenia.—Proper emphasis must be placed on the necessity for an ade- 
quate number of convulsions in the treatment of schizophrenia. Cerletti,* in accor- 
dance with his experience in pharmacologic convulsive therapy, stated that 15 to 40 
convulsions were required in the treatment of dementia praecox. The frequently 
reported failure of electric convulsive therapy for patients with schizophrenia is 
largely explained by the disregard of this requirement by the originator of the method, 
who stated with reference to insulin and convulsive treatment: “In the discovery of 
the new therapies the salient point is not the type of treatment applied but the courage 
of the therapeutist in repeating the application again and again.” There is agree- 
ment on the necessity of production of a long series of comas in insulin therapy ; 
the same need holds good for electric convulsive treatment. Here, unfortunately, 
the temptation toward abbreviation of the treatment is greater because most schizo- 
phrenic patients with a reasonable chance of improvement become temporarily 
free from symptoms after 4 applications. This customary early response to con- 
vulsive therapy influences the relatives, as well as the physician, to discontinue 
the treatment. Such a procedure accounts for the frequent statement that schizo- 
phrenic persons treated by means of convulsions usually relapse. Study of the 
literature on metrazol treatment reveals that results comparable to those in favor- 
able reports on insulin therapy were obtained only by workers who gave 20 to 30 
treatments, even in those cases in which early improvement was attained.® The 
same is true for the few reports on larger series of schizophenic patients who were 
given electric shock. My experience has confirmed fully the necessity for long 
treatment of schizophrenia. Treatment of a group of 20 patients with acute 
schizophrenia was tentatively discontinued when they were free of symptoms 
after 10 applications; most of them had a relapse. After treatment was resumed, 
a satisfactory number of them were discharged with full remission of the disease. 


4. Cerletti, U.: L’elettroshock, Riv. sper. di freniat. 64:209, 1940. 


5. Zeifert, M.: Results Obtained from the Administration of 12,000 Doses of Metrazol 
to Mental Patients, Psychiatric Quart. 15:772, 1941. 


6. Neymann, C. A.; Urse, V. G., and Madden, J.: Electric Shock in the Treatment of 
Schizophrenia and Other Mental Disorders, J. Nerv. & Ment. Dis., to be published. Kalinowsky, 
L., and Worthing, H. J.: Results with Electric Convulsive Treatment in Two Hundred Cases 
of Schizophrenia, Psychiatric Quart. 17:144, 1943. Reznikoff, L.: Comparison of Metrazol 
Convulsive Therapy with Electric Shock in Treatment of Schizophrenia, Arch. Neurol. & 
Psychiat. 49:587 (April) 1943. 
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Gratifying results were obtained from a long course of treatments in patients 
with acute schizophrenia (table 2). The rate of remission (“recovered and much 
improved”) was 68.3 per cent for patients ill less than six months, 41.5 per cent 
for patients ill from six months to two years and only 9.2 per cent for patients 
ill more than two years. Thus, the rate of remission was satisfactory when the 
disease was of short duration but decreased rapidly when the psychosis was 
of longer standing. Patients with a history of previous attacks and remissions 
have a rather favorable prognosis for the new attack. Of 46 such patients, 26 
(56.5 per cent) had a subsequent remission after treatment. 

The patients who were judged by the staff of the institution as “recovered” 
or “much improved” were listed together because the term “recovered” was 
avoided as much as possible. Lewis’ pointed out that a strictly scientific evalu- 
ation of results will be possible only when criteria for the various degrees of 
improvement are established. The practical question whether or not the method 
is of value in the treatment of schizophrenia can be answered in the affirmative 
in view of the figures presented; i. e., figures for remissions in patients ill less 
than six months were approximately twice as high as most figures reported for 
spontaneous remissions.® All the patients indicated in the tables under the head- 
ing “Recovered and Much Improved” left the hospital; in addition, approximately 
one third of the patients whose condition was “improved” left the hospital. The 
high rate of parole is a rather reliable expression of the effectiveness of therapeutic 
methods in institutional practice, where the release of the patient represents a 
legal responsibility. 

It may be mentioned that patients with catatonic excitement and paranoid 
schizophrenia showed the best response. The illness of patients with catatonic 
stupor had a less satisfactory final outcome, although the motor symptoms could 
easily be broken up. Young patients with hebephrenia had the poorest treatment 
prognosis. It will be noted that the response of the various subtypes of schizo- 
phrenia to electric convulsive therapy is similar to their response to insulin. 

The rate of relapse is low if a course of at least 20 treatments is given. Early 
relapses nearly always occurred during the first two weeks after treatment; they 
are indicated in table 2 under the heading of “Unimproved” because no patient 
was Classified before his release from the hospital, or only three weeks after treat- 
ment. <A recent follow-up study of 111 patients paroled from the hospital six 
months to two years ago revealed that only 13 had been returned to the hospital, 
several of whom were again treated and paroled. A follow-up study of these 
patients for several years is under way. 

The most favorable prognostic factor is a short duration of the illness. 
Therefore early treatment of schizophrenia is imperative. The second important 
prognostic factor is the type of onset: The great majority of those patients whose 
illness had a favorable outcome had a history of acute onset; in most patients 
representing therapeutic failure the disease developed insidiously. This probably 
accounts for the better results for the institutional group and the less favorable 
results for the patients undergoing voluntary treatment at the Psychiatric Institute.** 
Patients who come voluntarily to a psychiatric hospital usually have had a less acute 
development of the psychosis, and therefore are treated later, than those with acute 


7. Lewis, N. D. C.: The Present Status of Shock Therapy of Mental Disorders, Bull. 
New York Acad. Med. 19:227, 19453. 


8. Guttmann, E.; Mayer-Gross, W., and Slater, E. T. O.: Short Distance Prognosis of 
Schizophrenia, J. Neurol. & Psychiat. 2:25, 1939. 


8a. Pacella, B. L., and Barrera, S. E.: Follow-Up Study of a Series of Patients Treated 


by Electrically Induced Convulsions and by Metrazol Convulsions, Am. J. Psychiat. 99:513, 
1943. 
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symptoms, who early come into conflict with society and have to be committed to an 
institution. Psychoneurotic symptoms, which also are more frequent among schizo- 
phrenic patients who are voluntarily admitted and patients with borderline con- 
ditions, carry an unfavorable prognosis. This is especially interesting in view 
of the failure of electric convulsive therapy of the pure neuroses. Such differences in 
material, made available through the opportunity to carry on treatments simul- 
taneously at two hospitals representing different types of material, permit con- 
clusions with regard to discrepancies: In contrast, conclusions reached through 
the adding of figures from several hospitals with dissimilar material are inconclu- 
sive. Another reason for discrepancies in the various reports is the aforementioned 
difference in procedure and number of treatments, which in a recent compila- 
tion of statistics on electric convulsive therapy led to a wide variation in figures, 
even among hospitals with probably similar material. Comparisons can be made 
only when a similar technical procedure is applied to homogeneous material. The 
average number of applications indicated in some statistical reports is meaningless 
because they usually include high values for patients with hopeless, chronic illness 
who received a long course of treatments, so that the average number of applications 
for the whole series was raised. On the other hand, treatment of patients with a 
good response, who should have had a long course of therapy, was discontinued after 
a few sessions, when they were temporarily free of symptoms, and these patients 
generally had a relapse. These points are stressed because the work on shock 
therapy has been discredited by incompatible discrepancies, although the reasons 
for them are rarely examined. 

Electric convulsive therapy of schizophrenia leads to satisfactory results only 
when it is applied systematically. This can be accomplished only when the coopera- 
tion of the relatives is secured. They should be informed of the necessity of a long 
course of treatments even in case of an immediate improvement. Although they 
may be pleased with this first symptomatic improvement, they must be warned of 
the probability of a confusional state toward the end of the course so that this other- 
wise unexpected development will not be taken as a turn for the worse and lead them 
to object to continuation of the treatment. After 20 convulsions the patient must be 
kept under observation for at least three weeks. An unsatisfactory result is usually 
apparent within two weeks, when the confusion clears up and residual symptoms 
become recognizable; in this event, 10 more treatments are given. If no definite 
improvement is noticeable at any time during the period of the first 20 convulsions, 
further treatment will not change the situation, and the course should be discon- 
tinued. Prolonged application of electric convulsive therapy is useless for patients 
who do not give an early response, but it is imperative for patients who have shown 
the possibility of a remission by favorable initial improvement. 


Symptomatic Treatment.—It should be mentioned that the simplicity of the 
technic and the change of behavior after as few as 3 or 4 treatments make a short 
course of electric convulsions suitable for brief, purely symptomatic treatment of 
patients with a chronic psychosis for whom no final remission can be expected. 
A maintenance treatment with weekly, biweekly or even monthly applications, 
possibly 2 on the same day, will keep such patients on a higher level and facilitate 
their management. The importance of this measure in times of shortage of 
personnel is obvious. It may also help in keeping patients who have shown 
insufficient improvement outside the hospital. In military psychiatry, such symp- 


9. Malzberg, B.: The Outcome of Electric Shock Therapy in the New York Civil State 
Hospitals, Psychiatric Quart. 17:154, 1943. 
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tomatic treatment may be of aid in facilitating the removal of men with acute 
psychoses from distant theaters of war. 


Psychoneuroses—For these disorders the usefulness of electric convulsive 
therapy is not yet established. In 50 psychoneurotic patients*® who were 
treated at the New York State Psychiatric Institute favorable responses occa- 
sionally occurred, but they were too rare to warrant recommendation of electric 
shock for the neuroses, except psychoneurotic depressions. In some instances 
of chronic, severe obsessive-compulsive neuroses in which psychotherapeutic 
methods have failed, an attempt may be justified. Obsessive thoughts or com- 
pulsions may disappear or become less troublesome during the confusional state 
of a long course of electric convulsive treatments, but they usually return shortly. 
The patient’s increased accessibility can be used to advantage for a better psycho- 
therapeutic approach,’ but it should not be looked on as an actual remission. 
Occasional helpfulness of the electric convulsive treatment of the neuroses as an 
adjunct to psychotherapy cannot be considered comparable in type or degree to 
improvement which can be achieved with certain forms of psychoses. Psycho- 
therapy continues to be the treatment of choice for most psychoneuroses. 


COMPLICATIONS, 


SIDE EFFECTS AND CONTRAINDICATIONS 


Serious complications in electric convulsive therapy are rare. This is not 
surprising since they hardly ever occur during the spontaneous convulsions of epi- 
leptic patients. In my material of more than 1,500 patients no fatality has occurred. 

Cardiovascular distress of short duration was seen twice during nonconvulsive 
responses, but never during convulsions. Respiratory arrest appears to be the only 
danger in electric convulsive therapy. It was noted that such a complication is not 
remedied by attempts at chemical stimulation of the respiratory center but that 
artificial respiration is the only effective procedure. Since one experience of an 
alarming incident ** of long respiratory arrest, a few artificial respiratory move- 
ments have been induced routinely in all patients showing even the slightest delay 
in respiration. 

Fractures of the vertebrae have received undue attention. They represent 
more or less indistinct roentgenographic changes, of little clinical importance, 
and can be largely prevented by appropriate hyperextension of the patient during 
the convulsion.’* Of far greater clinical importance, although rare, are fractures of 
other bones, such as the head of the femur or humerus, the scapula and the acetabu- 
lum. In the material of this report 3 instances of fracture (of the humerus, femur 
and acetabulum respectively) occurred when especially tight manual restraint was 
employed. Since these occurrences, tight restraint has been strictly avoided, and 
only light protection of the arms is applied, in order to protect the patient against 
possible dislocation of the shoulder, such as occurs in spontaneous epileptic attacks, 
but no attempt is made to prevent fractures by fixation of the head either of the femur 
or of the humerus in its articular cavity. As a consequence of this change in technic, 
no more fractures have occurred in the course of several thousand convulsions. The 
rarity of fractures and their apparent preventability do not seem to warrant the 


10. Kalinowsky, L.; Barrera, S. E., and Horwitz, W. A.: The Question of the Useful- 
ness of Electric Convulsive Therapy in the Psychoneuroses, to be published. 

11. Selinsky, H.: Selective Use of Electro-Shock Therapy as an Adjuvant to Psycho- 
therapy, Bull. New York Acad. Med. 19:245, 1943. 

12. Brill, H., and Kalinowsky, L.: Asphyxial Episodes and Their Prevention in Electric 
and Other Convulsive Therapies, Psychiatric Quart. 16:351, 1942. 

13. Worthing, H. J., and Kalinowsky, L.: The Question of Vertebral Fractures in Con- 
vulsive Therapy and in Epilepsy, Am. J. Psychiat. 98:533, 1941. 
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routine use of curare and other drugs ** which diminish muscular contraction, but 
which otherwise complicate the treatment, increase the patient’s apprehension and 
do not seem to be without danger. 

The most unpleasant side effect of electric convulsive therapy is impairment 
of memory. Some patients, especially psychoneurotic subjects, complain of their 
disturbance of memory, whereas others remain unaware of it. Closer study of this 
defect by several workers *° has shown that the actual impairment is less pronounced 
than is indicated clinically. No permanent defect remains, even in cases of severe 
confusional states. It is important to differentiate this organic syndrome, which 
should not be considered as a sign of a reactivated psychosis; even when severe, it 
disappears within one or two weeks, so that it is not a deterrent to a long course 
of treatments when such is indicated. On the other hand, misinterpretation of 
organic mental symptoms sometimes leads to unnecessary continuation of treatment 
because these symptoms erroneously are taken as residual expressions of the original 
psychosis, rather than as transient effects of treatment. 

Electroencephalographic changes ** are usually reversible and should not be 
regarded as an indication for interruption of treatment. Discussion of pathologic 
changes in the brain is beyond the limits of this paper, but it may be mentioned 
that a report of hemorrhages ** has not been confirmed by recent studies.’* There 
seems to be no danger of the development of a convulsive state after electric con- 
vulsive treatment; only 1 patient, with a pretreatment convulsive pattern in his 
electroencephalographic record, had post-treatment seizures—in his case two 
seizures several months after treatment. On the other hand, 2 schizophrenic 
patients with traumatic epilepsy had an unusually long period without spontaneous 
convulsions after a course of more than 20 electric convulsive treatments.’® 

Contraindications to treatment are disease of the coronary arteries and serious 
cerebral lesions. In cases of most other concurrent diseases the severity of the 
physical condition and that of the psychosis have to be carefully weighed. For 
instance, in cases of agitated depression, myocardial damage and arterial hyper- 
tension have not been considered contraindications to treatment of the mental 
condition. On the contrary, successful therapy in several such cases led to the 
concept that immediate treatment is imperative when the psychotic excitement 
causes constant strain on an already damaged heart. The same consideration holds 
good in certain cases of tuberculosis in which psychotic exhaustion or feeding diffi- 
culties may represent an important indication for treatment. The favorable outcome 
in such cases may be understood by absence of the action of any drug in electric 


14. Cash, P. T., and Hoekstra, C. S.: Preliminary Curarization in Electric Convulsive 
Therapy, Psychiatric Quart. 17:20, 1943. Impastato, D. J.; Bak, R.; Frosch, J., and Wortis, 
S. B.: Modification of the Electrofit (Electroshock) by Various Drugs: I. Sodium Amytal, 
paper read at the Ninety-Ninth Annual Meeting of the American Psychiatric Association, 
Detroit, 1943. 

15. Zubin, J., and Barrera, S. E.: Effect of Electric Convulsive Therapy on Memory, 
Proc. Soc. Exper. Biol. & Med. 48:596, 1941. Sherman, J.; Mergener, J., and Levitin, D.: 
Effect of Convulsive Treatment on Memory, Am. J. Psychiat. 98:401, 1941. 

16. Pacella, B. L.; Barrera, S. E., and Kalinowsky, L.: Variations in Electroencephalo- 
gram Associated with Electric Shock Therapy of Patients with Mental Disorders, Arch. 
Neurol. & Psychiat. 47:367 (March) 1942. 

17. Alpers, B. J., and Hughes, J.: Changes in the Brain After Electrically Induced Con- 
vulsions in Cats, Arch. Neurol. & Psychiat. 47:385 (March) 1942. 

18. Barrera, S. E.; Lewis, N. D. C.; Pacella, B. L., and Kalinowsky, L.: Brain Changes 
Associated with Electrically Induced Seizures, Tr. Am. Neurol. A. 68:31, 1942. 

19. In a study published after this paper went to press it was shown that electrically pro- 
duced convulsions increase the convulsive threshold and, therefore, may diminish spontaneous 
convulsions in epilepsy (Kalinowsky, L. B., and Kennedy, F.: Observations in Electric 
Shock Therapy Applied to Problems of Epilepsy, J. Nerv. & Ment. Dis. 98:56, 1943). 
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convulsive therapy and by the fact that also in epileptic patients the seizures have 
surprisingly little bearing on the course of cardiovascular or other disease. 

Although a large material has shown that complications, side effects and 
aggravations of preexisting physical conditions are less frequent than was 
anticipated, this observation should not lead to disregard of possible dangers and 
to the unwarranted use of electric convulsive therapy. However, when the treat- 
ment is strongly indicated, slight physical disorders should not discourage treatment 
of a severe mental condition. 

SUMMARY 


A review of electric convulsive therapy is presented on the basis of experience 
with 1,500 patients treated in two hospitals with different types of material. 
The importance of adequate treatment is emphasized, and several technical sugges- 
tions are given. 

In the manic-depressive psychoses, manic states need more intense treatment 
than depressive states. Involutional psychosis of the paranoid type shows a less 
favorable response than does involutional depression. 

Stress is placed on the efficacy of electric convulsive therapy in cases of acute 
schizophrenia when a sufficient number of convulsions is administered; discon- 
tinuation of treatment after the usually early clinical improvement leads almost 
invariably to relapse and is the most important reason for failure of this method 
in treatment of schizophrenia. 

The results of electric convulsive therapy are less satisfactory for the psycho- 
neuroses than for the psychoses. 

No fatalities occurred in this material. Complications were rare and can largely 
be prevented. 


Electroencephalographic changes and confusional states should not lead to dis- 


continuation of treatment until an adequate number of convulsions have been given. 
Physical diseases may not be contraindications to therapy if they are aggravated 
by the mental condition. 


722 West One Hundred and Sixty-Eighth Street. 
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MONILEMIA ASSOCIATED WITH TOXIC PURPURA 


REPORT OF A CASE 


ABRAHAM WIKLER, M.D. 
Passed Assistant Surgeon (R), United States Public Health Service 


EDWIN G. WILLIAMS, M.D. 
Surgeon, United States Public Health Service 
AND 
CARL WIESEL, M.D. 
Assistant Surgeon (R), United States Public Health Service 
LEXINGTON, KY. 


Several cases of infections of the blood stream with closely related strains of 
Monilia (e. g., Candida parakrusei), all occurring in drug addicts, have been 
found recently. A case of subacute endocarditis with systemic mycosis' and 
another case, almost identical except that there was cerebral involvement; have 
heen reported, with detailed autopsy observations. The organism in both cases 
was identified as C. (Monilia) parakrusei. In the present case, this organism 
was cultured from the blood stream of a patient, a drug addict, four days before 
his death. The clinical course and the autopsy observations were quite different 
from those in the 2 cases previously reported and may have been due to an 
unrelated, coincidental idiosyncrasy to a drug. Nevertheless, close study of the 


clinical record failed to rule out the possibility that the whole picture was one of 
invasion of the blood stream by C. (M.) parakrusei, and hence this case is reported. 


REPORT OF CASE 


History—A white man aged 39, a physician, was first admitted to the United States 
Public Health Service Hospital, Lexington, Ky., on Nov. 22, 1940, for treatment of addiction 
to morphine. Examination disclosed nothing of note except chronic sinusitis and chronic 
otitis media on the left side. The urinalysis and blood count gave normal results, and the 
serologic reactions were negative. He made a good adjustment and was discharged as cured 
of the addiction after six months, his legal status being that of a probationer. On Dec. 13, 
1941 he returned to this institution, disheveled, unkempt and reeking of paraldehyde. He 
stated that the court charged that he had been using drugs (morphine sulfate) for about five 
months and had advised him to return to the hospital for treatment. The patient denied these 
charges and stated that after he was discharged, in May 1941, he returned to his practice and 
soon became overworked. This, he stated, caused him to become “run down,” and then he 
noted the appearance of “swellings” on the arms, forearms and thighs. He recalled that such 
“swellings” had appeared once before, several years ago, and were diagnosed as “rheumatic 
nodules”; they had persisted for a few weeks and then disappeared. Shortly after the lesions 
appeared the second time, there developed a condition which was diagnosed as pneumonia, 
and sulfathiazole was administered orally. The patient stated that he had been hospitalized 
until a few days before his readmission to this hospital, and that just before he left home to 
come to this institution he was given 2 ounces (62 Gm.) of paraldehyde and a half-grain of 


From the United States Public Health Service Hospital, Lexington, Ky. 


1. Joachim, H., and Polayes, S. H.: Subacute Endocarditis with Systemic Mycosis 
(Monilia), J. A. M. A. 115:205-209 (July 20) 1940. Polayes, S. H., and Emmons, C. W.: 
Final Report on Identification of the Organism of Previously Reported Case of Subacute 
Endocarditis and Systemic Mycosis (Monilia), ibid. 117:1533-1534 (Nov. 1) 1941. 

2. Wikler, A.; Williams, E. G.; Douglass, E. D.; Emmons, C. W., and Dunn, R. C.: 
Mycotic Endocarditis: Report of a Case, J. A. M. A. 119:333-336 (May 23) 1942. 
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morphine sulfate (0.032 Gm.) by a physician. He was unable or unwilling to account for his 
unkempt appearance. He denied emphatically that the “swellings” on the extremities were 
due to unsuccessful attempts at intravenous injections (self administered) of drugs, such as 
pentobarbital (a practice which is rather common among drug addicts). 


Examination—On admission the patient was drowsy, and speech was slurred; but on 
his being persistently questioned, he was able to give a more or less coherent history, and he 
was well oriented. Gait was extremely ataxic, and he could not walk without support. The 
pupils were miotic. The heart and lungs were normal. The blood pressure was 120 systolic 
and 80 diastolic. Examination of the abdomen, genitalia and rectum revealed nothing abnormal. 
Numerous subcutaneous tumors were visible and palpable over the inner aspects of the thighs, 
the lateral aspects of the arms and the dorsa of the forearms. Some were firm; others 
were fluctuant, but none was draining. They varied from the size of a marble to that of a 
small egg. The overlying skin was not erythematous and in some places was freely movable 
over the tumor; in other places the tumors appeared to be attached to the skin. One of 
these masses, on the inner aspect of the left thigh, had been incised, but the wound had 
healed. There was considerable swelling about a mass just superior to the left patella, and 
the patient kept the left knee flexed, complaining of pain when it was moved. The oral 
temperature was 37 C. (98.6 F.), the pulse rate 84 and the respiratory rate 19 per minute. 


Laboratory Data.—Urinalysis revealed a specific gravity of 1.021, a pu of 4.5 and absence 
of albumin or sugar; microscopic examination showed nothing significant. The blood count 
showed 85 per cent hemoglobin, 4,270,000 red blood cells and 8,200 white blood cells, of which 
79 per cent were polymorphonuclear leukocytes (including 5 per cent band cells), 16 per cent 


lymphocytes, 2 per cent eosinophils and 3 per cent large mononuclears. The serologic reaction 
of the blood was negative. 


Course of Iliness—In spite of the absence of significant laboratory evidence, the patient 
appeared to be ill. He was generally drowsy but complained of aching of the extremities, 
especially the left knee. At no time did he show any of the objective signs of an opiate 
abstinence syndrome. Complete neurologic examination on the morning after admission 
revealed no abnormality except drowsiness. He again denied that he had injected any drug 
into his skin. Material from one of the nodules was aspirated, and a smear revealed 
numerous pus cells, many red blood cells but no organisms. However, the possibility that 
these nodules were simple staphylococcic abscesses could not be ruled out, and sulfathiazole, 
1 Gm., was administered orally every four hours. In addition, a proprietary preparation of 
organic tin and protein in tablet form, each tablet containing 22 mg. of metallic tin, was 
prescribed, 1 tablet to be given four times daily. He also received phenobarbital, 3 grains 
(0.18 Gm.), in the morning, pentobarbital sodium, 3 grains (0.18 Gm.), in the evening and 
codeine sulfate, 1 grain (0.065 Gm.), four times daily for relief from pain, with administration of 
nicotinic acid, thiamine hydrochloride and infusions of 5 per cent dextrose in a solution of 
sodium chloride as supportive measures. However, sulfathiazole caused vomiting, and the 
drug was discontinued after twenty-four hours. The other medication was continued as 
before. The subcutaneous nodules began to grow smaller, and his condition appeared to be 
stationary, although at no time could it be said that his sensorium was entirely clear. 

On December 21 it was noted that the patient appeared more listless and drowsy than 
heretofore. The next day neurologic examinations revealed stupor, periodic breathing, a 
bilateral Babinski sign and apparent flaccidity of the left upper extremity. Urinalysis (catheter- 
ized specimen) revealed a specific gravity of 1.012, a 2 plus reaction for albumin, absence of 
sugar, an occasional white blood cell and a few red blood cells. The blood count showed 
70 per cent hemoglobin, 3,650,000 red blood cells and 14,100 white blood cells, of which 
76 per cent were polymorphonuclear leukocytes, 22 per cent small mononuclears, 1 per cent 
large mononuclears and 1 per cent eosinophils. The coagulation time was two minutes and 
the bleeding time five minutes. The nonprotein nitrogen content of the whole blood was 
75 mg. and the sugar content 67.5 mg. per hundred cubic centimeters. Lumbar puncture 
revealed that the cerebrospinal fluid was clear and under an initial pressure of 360 mm. of 
water (with the patient recumbent on his left side). After withdrawal of about 25 cc. of fluid, 
the pressure fell to 165 mm. of water. Analysis of the cerebrospinal fluid revealed a cell 
count of 2 per cubic millimeter, 0.36 Gm. of protein per liter, 51.3 mg. of sugar and 647 mg. 
of chlorides per hundred cubic centimeters, a negative Kolmer reaction and a colloidal gold 
curve of 0000000000. 

Roentgenograms of the chest, taken at the bedside, were reported as follows: “Examination 
on December 22 showed a minimal amount of scattered bronchial infiltration in both lungs. 
The next day slight pleural thickening appeared on the right side, with perhaps some pleural 
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or his duid. Radiating from each hilar region were densities which had the appearance of ‘uremic 
| Were butterfly.” However, the same appearance might result from congestive changes.” 
ich as Treatment consisted of intravenous injections of 50 per cent dextrose and administration 
of digitalis and respiratory stimulants. The patient, however, became more stuporous; coarse 
ut on rales appeared in the bases of both lungs, and pronounced oliguria supervened. 
a On December 23 examination of a catherized specimen of urine showed a specific gravity 
setolic of 1.014, a 2 plus reaction for albumin, absence of sugar, many red blood cells, a few granular 
ana casts and a few epithelial cells. _The nonprotein nitrogen content of the whole blood was 
highs 88.2 mg. per hundred cubic centimeters. The hemoglobin measured 50 per cent; the red 
a blood cells numbered 1,980,000 and the white blood cells 16,100, of which 84 per cent were 
cae. polymorphonuclear leukocytes, 15 per cent small mononuclears, and 1 per cent large mono- 
»vable nuclears. 
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mer. Fig. 1.—Coronal section through cerebrum and pons, showing diffusely scattered petechial 
of hemorrhages. 
wed 
hich 
cent A blood transfusion was performed, but the patient’s condition became rapidly worse; he 
and showed signs of pulmonary edema and died on December 25, twelve days after admission. 
was Blood had been taken for culture on December 21, but up to the time of the patient’s death 
ture no growth was seen. Ten days later the same specimen revealed a pure growth of a yeast- 
; of like organism similar in all respects to C. parakrusei. 
uid, Clinical Diagnosis—The diagnosis under consideration, before autopsy was performed and 
cell before culture of the blood yielded any growth, were (1) periarteritis nodosa, with involvement 
oh of the brain, heart and kidneys, and (2) acute nephritis, with death due to uremia. 
Necropsy.—Essential changes: There were some subcutaneous nodules in the arms and 
ian legs. Histologic examination of two nodules removed from the subcutaneous tissue on the 
— ) lateral aspect of the right arm revealed focal accumulations of numerous multinucleate giamt 
a cells associated with an infiltration of lymphocytes and plasma cells and proliferation of 


iral fibroblasts. A moderate amount of foreign body material was present in many of the giant 
cells. One of the granulomatous foci revealed tissue necrosis. There were also areas of focal 
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congestion, edema, hemorrhage, deposition of fibrin, thrombosis of small vessels and infiltra 
tion with small to moderate numbers of polymorphonuclear leukocytes and lymphocytes. 

When the body was opened, both lungs were observed to be slightly adherent to the wall! 
of the chest. The right pleural cavity contained considerable straw-colored fluid. Both lungs 
were mottled and of irregular consistency on palpation. Cross section revealed the typical 
blotchy appearance of terminal lobular pneumonia. Frothy, blood-tinged fluid could be 
scraped from the cut surface. Histologically the lungs showed rather extensive lobular 
pneumonia, with zones of necrosis in the central areas. The blood vessels in the lungs showed 
practically no changes. There were, however, focal hemorrhages and edema. 

Inspection of the heart showed practically complete obliterative pericarditis; otherwise 
the gross appearance of the heart was not remarkable. Histologically there was slight focal 
interstitial fibrosis of the myocardium. The epicardial fat showed congestion, extravasation 
of blood and irregular infiltration with polymorphonuclears, lymphocytes and macrophages. 


lig. 2.—Section from the right parietal region, showing irregular patches of demyelination. 
Spielmeyer method for myelin sheaths. 


There were a number of small, hard nodules and a few hemorrhagic areas in the pancreas. 
Histologically there were some interlobular and imteracinar edema and local extravasation 
of blood. 

The adrenals were not grossly abnormal. Histologic study of adipose tissue around the 
adrenals, however, showed areas of edema, with deposition of fibrin and some extravasation 
of blood accompanied by infiltration of macrophages. 

The liver presented a nutmeg appearance externally and on cross section. Histologically 
there were extensive central necrosis and passive congestion. Peripheral to the congested 
zones there was evidence of hypertrophy of the liver cells with vacuolization. 

A section of mesentery showed retroperitoneal purpura. 

The spleen presented evidence of passive congestion, and histologic examination revealed 
passive congestion, with considerable depletion of the lymphoid tissue. -There was some 
reticuloendothelial hyperplasia. 

The kidneys showed no gross pathologic change, although there had been anuria and a 
high nonprotein nitrogen content of the blood for some time before death. Histologic study 
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revealed considerable degeneration of the epithelial lining of the convoluted tubules, many of 
which contained granular material. There were some interstitial fibrosis and some edema. 
The arterioles and larger arteries showed no abnormalities. There was moderate separation 
of cortical tubules in irregular areas by loose fibrillar and collagenous tissue, which was 
infiltrated with small to moderate numbers of lymphocytes and plasma cells and fewer 
polymorphonuclear leukocytes. 

The stomach was opened and the mucosa examined. There was nothing unusual about 
the stomach, in spite of the fact that the patient had vomited blood. 

Brain: The brain showed pronounced injection of the leptomeninges, especially in the 
right occipitoparietal region. The subarachnoid space was distended with clear fluid. The 
cerebral hemispheres were symmetric and firm. The vessels at the base of the brain were 
patent. Hemorrhagic petechiae (fig. 1), varying in size from a pinpoint to a pinhead, were 
scattered diffusely throughout the brain, including the hemispheres, the brain stem and the 


Fig. 3.—Section from the same block as that from which was taken the section in figure 2, 
showing pericapillary hemorrhages and absence of glial proliferation. 


cerebellum. The white matter was involved to a much greater extent than the gray matter. 
These lesions were not concentrated in any particular region of the brain, but larger focal 
hemorrhages were observed in the right cerebellar hemisphere. The ventricular system was 
patent throughout. 

Histologically, the brain showed hemorrhages surrounding many of the capillaries. There 
was no lymphoid cuffing, and at no place was there evidence of inflammation. In many of 
these hemorrhages there were central zones of necrosis, around which were grouped glia 
cells. The histopathologic comment was as follows: “The purpura may be secondary to 
infection with C. parakrusei, but this cannot be confirmed, since careful search failed to reveal 
any organisms in the lesions.” 

Further microscopic study of the cerebral lesions showed that these were due to an acute 
toxic process and were not embolic or infectious. Diffusely scattered, irregular, patchy areas 
of demyelination, bearing no constant relation to the pericapillary hemorrhages, were revealed 
by the Spielmeyer method for staining of myelin sheaths (fig. 2). No glial proliferation was 
seen in sections stained by the silver carbonate method of Rio Hortega (fig. 3) or by the 
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gold chloride—mercury bichloride method of Ramon y Cajal. However, in sections stained 
by the latter method, evidence of an acute destructive process was indicated by fragmentation 
and distortion of many astrocytes in the vicinity of the lesions (fig. 4). No abnormal accumu- 
lation of fat was seen in fat ponceau preparations. 


Postmortem Diagnoses—The diagnoses were (1) secondary purpura, involving the brain, 
lungs, kidneys, pericardium and retroperitoneal and subcutaneous tissues; (2) focal foreign 
body reaction in subcutaneous tissues; (3) reticuloendothelial hyperplasia in the spleen; (4) 
parenchymatous degeneration of the kidneys; (5) acute bronchitis and bronchopneumonia 
(pleuritis with effusion); (6) chronic passive congestion of the viscera, with fatty meta- 
morphosis in the liver; (7) adhesive pericarditis, and (8) interstitial myocardial fibrosis. 


Bacteriologic Report—A specimen of the growth obtained from culture of the blood was 
studied by Dr. C. W. Emmons, senior mycologist, National Institute of Health, Bethesda, Md., 
who reported that the organism appeared to be a typical strain of C. parakrusei, corresponding 
in all respects to the strain previously reported on. 


Fig. 4—Section from the same block as that from which was taken the section in figure 2, 
showing fragmentation and distortion of some astrocytes in the vicinity of the lesion (at the 
right), while astrocytes farther away are well preserved. 


COMMENT 


The observation of C. parakrusei in the patient’s blood stream was a complete 
surprise to us. The possibility of contamination appears to be definitely ruled out, 
since the only other time that this organism has been isolated in this laboratory 
was in November 1940, in a case of mycotic (C. parakrusei) endocarditis.? As to 
the source of the infection, we can only speculate, but it appears most likely that 
the organism was introduced into the body together with some drug at the sites 
of the subcutaneous nodules. It is evident that the patient gave a false history 
on admission, possibly to avoid legal complications. The presence of crystals and 
foreign body reactions in these nodules proved that the patient had injected a 
rather irritating substance locally and that this substance was not pure morphine 
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sulfate, but probably a “bootleg’’ narcotic. (It is unlikely that the substance was 
pentobarbital, since the latter causes rather typical round, punched-out ulcers of 
the skin.) 

As to the cause of the severe anemia and the purpuric lesions in the brain, 
heart, lungs and kidneys, analysis of the clinical course and autopsy observations 
leads us to the following considerations: Obviously, except for the terminal pneu- 
monic lesions, there was no true infection, so that acute nephritis and periarteritis 
nodosa are eliminated. The acute hemorrhagic encephalitis of Striimpell is also 
eliminated because this condition usually occurs in younger persons and definite 
pathologic evidence of inflammatory reactions are seen. The lesions appear to 
have been due, rather to some “toxic” agent.* We do not know the nature of the 
drug the patient injected subcutaneously (certainly not an arsenical), but we do 
know that he was suffering from severe paraldehyde intoxication on admission. 
Death due to this condition is rare, but a few cases have been reported,* and the 
clinical course and the observations at necropsy were somewhat similar to those of 
the present case. Thus the cases of paraldehyde poisoning were characterized by 
rapid development of profound stupor and death due to pulmonary edema secondary 
to cardiac failure, while the pathologic changes were characterized by hemorrhagic 
lesions in the viscera and the results of cardiac failure. No report on the cerebral 
changes in death due to paraldehyde poisoning could be found in the literature, 
but it is known that “purpura cerebri’” may result from severe anoxemia due to 
anesthesia.° However, in all cases of death due to paraldehyde poisoning reported 
in the literature, the patient died a day or two after ingestion of the drug, and 
symptoms of intoxication appeared within a few hours. In our case, except for 
persistent drowsiness, there were no alarming symptoms until eight days after the 
patient had taken the paralydehyde; the blood count and urinalysis revealed 
nothing abnormal until that time, and death occurred twelve days after his admis- 
sion. Therefore, unless the case was one of an extraordinarily slow toxic effect 
of the drug, it is unlikely that paraldehyde poisoning was the cause of death. 


A toxic reaction to sulfathiazole is unlikely because the patient, who received 
the drug for only twenty-four hours, vomited most of what he did take and did 
not show any change until four days afterward. Also, it is noted that the 
hemoglobin and the red blood cells were severely affected but the white blood 
cells were not affected, the reverse of the usual picture in cases of sulfathiazole 
intoxication. Codeine, phenobarbital and pentobarbital, in the doses given, could 
not have been responsible ; at least no case of such a reaction has yet been reported. 
Allylisopropylacetylearbamide (sedormid), which has often caused thrombopenic 
purpura,® was not administered in this case, and it is unlikely that the patient 
used it before admission, since no purpura or changes in the blood or urine were 
seen on admission. This leaves only the preparation of organic tin and protein 
as a possible toxic agent. However, no reports of a toxic reaction to this com- 
pound have been found. A case of severe anemia with renal involvement following 
ingestion of a compound of metallic tin and lead has been reported,’ but Laporte 


3. Freeman, W.: Neuropathology, Philadelphia, W. B. Saunders Company, 1933, p. 112. 

4. Shoor, M.: Paraldehyde Poisoning, J. A. M. A. 117:1534-1535 (Nov. 1) 1941. Kotz, 
J.; Roth, G. B., and Ryon, W. A.: Idiosyncrasy to Paraldehyde, J. A. M. A. 110:2145-2148 
(June 25) 1938. 

5. Wilson, S. A. K.: Neurology, Baltimore, Williams & Wilkins Company, 1940, vol. 1, 
chap. 7, p. 84. 

6. Falconer, E. H., and Schumacher, I. C.: Purpura Hemorrhagica Due to Ingestion of 
Sedormid (Allylisopropylacetylcarbamide), Arch. Int. Med. 65:122-137 (Jan.) 1940. 

7. Laporte, A.; Meyer, A., and Bousser, S.: Anémie grave aigué, avec légére atteinte 
rénale, consécutive a l’absorption d’étain et de plomb métalliques, Bull. et mém. Soc. méd. de 
hop. de Paris 55:955-961 (June 26) 1939. 
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and associates expressed the opinion that the condition was due solely to lead 
poisoning. 

We are left, then, with the distinct possibility that the patient’s lesions were 
due to invasion of the blood stream by C. (M.) parakrusei or to a toxin pro- 
duced by this organism. It should be noted that in the previous case? persistent 
anemia was exhibited, although the visceral and cerebral lesions were due to an 
embolic phenomenon rather than to purpuric lesions. 


SUMMARY 


A case of infection of the blood stream with C. (M.) parakrusei, with asso- 
ciated purpuric lesions in the brain, heart, lungs, kidneys and subcutaneous and 
retroperitoneal tissues together with anemia and uremia, is reported in detail. 
However, it is not possible to exclude with certainty the possibility that these 
changes were due to an extraordinarily slow-acting toxic effect of a self-adminis- 
tered overdose of paraldehyde. 


Histologic examinations were made by Dr. E. S. Maxwell, Consultant in Pathology, 
United States Public Health Service Hospital, Lexington, Ky., and Dr. R. D. Lillie, Surgeon, 
United States Public Health Service, Chief of Division of Pathology, National Institute of 
Health, Bethesda, Md. 


Dr. S. Eugene Barrera, Principal Research Psychiatrist, New York State Psychiatric 
Institute and Hospital, assisted in the preparation and interpretation of sections of the brain 
for special study. 


United States Public Health Hospital. 
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ANEURYSM OF CIRCLE OF WILLIS ASSOCIATED 
WITH CONGENITAL POLYCYSTIC DISEASE 
OF THE KIDNEYS 


FRANCIS M. FORSTER, M.D. 
AND 
BERNARD J. ALPERS, M.D. 


PHILADELPHIA 


Intracranial aneurysms are customarily divided into three chief etiologic types : 
congenital ; arteriosclerotic and embolic. Of these three types, the congenital has 
proved the most interesting and in all probability the most numerous. The presence 
of defects in the media in this type of aneurysm was first shown by Forbus.’ 
Richardson and Hyland? subsequently corroborated this observation. 

Congenital anomalies are notoriously prone to occur in combinations, so that 
it is not surprising that congenital aneurysms haye. been reported in association 
with other developmental defects. The most frequently reported combination is 
that of aneurysm of the circle of Willis and coarctation of the aorta.* Congenital 
polycystic kidney also is associated with other anomalies, the most frequent 
developmental defects being aberrant biliary cysts of the liver and pancreatic cysts. 
Aneurysm of the cerebral arteries is sometimes found with congenital polycystic 
kidney, a combination which has been recorded previously. 


The case which we record merits attention because of the rare combination of 


cerebral aneurysm and congenital polycystic kidneys and because the aneurysm 
occurred in a 13 week old infant. In view of the size and histologic characteristics 
of the aneurysm, the case is of value in shedding further light on the problem of 
congenital aneurysm. 


REPORT OF CASE 


Advanced bilateral polycystic disease of the kidneys and small unruptured aneurysm of the 
circle of Willis. 


History —C. W. W., a boy aged 13 weeks, died en route to the Jefferson Medical College 
Hospital. He was born at the Coaldale State Hospital, the delivery being uneventful and 
without instrumentation. The weight at birth was 8 pounds 5 ounces (3,770 Gm.), and the 
child appeared normal on delivery. The parents noted nothing unusual after birth. The child 
continued to gain weight and at 10 weeks of age weighed 11 pounds 6 ounces (5,159 Gm.). 
When he was 7 weeks old he suffered an attack of loss of consciousness and pallor, the total 
duration of which was about fifteen minutes. After this his development was uneventful, until 
he was 11 weeks old, when a similar attack occurred. He was then admitted to the Coaldale 

From the Department of Neurology, Jefferson Medical College of Philadelphia. 

1. Forbus, W. D.: Origin of Miliary Aneurysms of Superficial Cerebral Arteries, Bull. 
Johns Hopkins Hosp. 47:239-284, 1930. 

2. Richardson, J. C., and Hyland, H. H.: Intracranial Aneurysms, Medicine 20:1-84, 
1941. 

3. Parker, H. L.: Aneurysms of Cerebral Vessels: Clinical Manifestations and Pathology. 
Arch, Neurol. & Psychiat. 16:728-746 (Dec.) 1926. Weber, F. P.: Stenosis (Coarctation) of 
the Aortic Isthmus with Sudden Death from Rupture of a Cerebral Aneurysm, Proc. Roy. 
Soc. Med. 20:1227-1240, 1927. Woltman, H. W., and Shelden, W. D.: Neurologic Compli- 
cations Associated with Stenosis of the Isthmus of the Aorta, Arch. Neurol. & Psychiat. 
17:303-316 (March) 1927. Forster, A.: Sudden Death Due to Rupture of Aneurysm at 
Base of Brain in Aortic Stenosis, Deutsche Ztschr. f. d. ges. gerichtl, Med. 33:115-118, 1940. 
Koletsky, S.: Coarctation of Aorta Associated with Mycotic Aneurysm, Ohio State M. J. 38: 
465, 1942. 
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State Hospital, where he had a consistent and unexplained fever, the temperature reaching 
as high as 104 F. On April 6, 1943 he was transferred to the Jefferson Hospital, but died 
before admission. 


Necropsy—Necropsy was performed by Dr. P. A. Herbut shortly after death. The ana- 
tomic diagnosis was congenital bilateral polycystic kidneys, marked cardiac hypertrophy of 
the left ventricle and partial pulmonary atelectasis. 

The body was that of a fairly well developed, somewhat emaciated, white male infant 
approximately 2 months of age. The head was of normal size and shape, with patent fonta- 
nels. The eyes, ears, nose and mouth were normal. No tumor masses were seen in the 
neck. The chest was symmetric, and the abdomen was full. The external genitalia were 
those of a normal male infant. Over the posterior portion of the sacrum was a small 
depression in the skin, 2 mm. in diameter. An incision through this area failed to reveal 
any defects of the spinal canal. 

All serosal surfaces of the thoracic cage were smooth and glistening. The heart weighed 
40 Gm. It was about twice the normal size, the predominant enlargement being in the left 


Fig. 1.—Section of kidney, showing severe polycystic disease. Hematoxylin and eosin 
stain; x 50. 


ventricle. The myocardium was reddish brown and firm and was tremendously hypertrophied 
on the left side. The cardiac cavities showed no dilatation. No anomalies of the valves, 
cusps, leaflets or septum could be disclosed. The aorta was free of congenital anomalies. 
The left lung weighed 20 Gm. and the right 40 Gm. The posterior portions of both lungs 
contained small, irregular areas of partial atelectasis. The thymus was atrophied. 

All serosal surfaces of the abdominal cavity were smooth and glistening. The spleen 
weighed 10 Gm. and showed no abnormalities. The liver was normal and weighed 250 Gm. 
The pancreas and adrenal glands were normal. The kidneys weighed 90 Gm. each and were 
tremendously enlarged. The renal capsules were adherent to such an extent that it was not 
possible to strip them. Immediately beneath the capsule and extending throughout the sub- 
stance of the kidney were numerous small cysts, ranging from pinpoint in size to 4 mm. 
in diameter. These cysts were so numerous that virtually the entire substance of the kidney 
had been replaced by them. The demarcation between the cortex and the medulla was in 
large part obliterated. Sections of the kidneys (fig. 1) revealed almost no functioning mal- 
pighian corpuscles, the normal tissue having been replaced by numerous cysts. 


Fig. 2—Section of the basilar artery before its bifurcation into the two posterior cerebral 
arteries. The aneurysm (AN) can be seen arising from the basilar artery, from an area 
where the media is absent. A similar area of defect in the media can be seen diametrically 
opposite the origin of the aneurysm. The edge of the medial defect is indicated by md. 


| 


Fig. 3—Wall of the aneurysm, demonstrating presence of the internal elastic membrane 
and absence of a well defined media. Hematoxylin and eosin stain; x 200. 
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Gross Description of the Brain—The brain weighed 550 Gm. and measured 15 by 11 cm. 
The meninges, convolutions and gyri were normal. The circle of Willis was complete, and 
no disproportion existed between the vessels. On the ventral surface of the basilar artery, 
at the bifurcation into the two posterior cerebral arteries, was a small raised area, barely 
visible macroscopically. This could not be removed by gentle friction. It measured about 
1 mm. in diameter, appeared like a very small sac, was connected with the vessel wall and 
had the appearance of a minute aneurysm. ‘There were no other abnormalities of the vessels 
comprising the circle of Willis. On coronal section the cerebrum, the cortical gray matter, 
the centrum semiovale and the basal ganglia were normal. The ventricular system was of 
normal size, shape and position except that the occipital horns of the lateral ventricles were 
dilated moderately, symmetrically and uniformly. The periventricular white matter was 
normal. The brain stem and the cerebellum were of normal size and shape and were sym- 
metric. Cross sections of these structures revealed no abnormality. 


lig. 4.—Wall of basilar artery, showing the defect in the media. Hematoxylin and eosin 
stain; 200. 


Microscopic Description of Brain—Serial paraffin sections were made of the basilar 
artery, beginning well below the bifurcation and extending upward to the level of two 
distinct posterior cerebral arteries. These sections included the entire expanse of the aneurysm. 
In the most inferior sections two well defined and diametrically opposite defects of the 
media were apparent in the wall of the basilar artery. When the sections were followed 
superiorly, the aneurysm appeared as a small outpouching from one of these defective areas 
in the media. The aneurysm presented a well defined internal elastic membrane, confluent 
with that of the parent vessel. No evidence of a medial coat could be ascertained in any 
of the sections through the aneurysm. The aneurysm, therefore, consisted of an intimal 
lining, an internal elastic membrane and a rather loose adventitial tissue, containing occa- 
sional smooth muscle fibers. Fresh red blood cells were present in some of the sections 
through the aneurysm, and no thrombus was apparent. In the sections superior to the 
origin the aneurysm was separated from the vessel, and eventually only the two posterior 
cerebral arteries persisted. The aneurysm, therefore, consisted of an evagination from the 
ventral wall of the basilar artery at the level of its bifurcation, was round and about 1 mm. 
in diameter and arose from an area of defect in the media. 
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Sections of the cortex revealed that the meninges were normal and the subarachnoid 
space was free of red blood cells. Partial narrowing of the lumens of the smaller vessels 
resulted from intimal thickening. This was best seen in the arterioles of the meninges. The 
cortex was immature, with poorly defined laminations. The ganglion cells were rounded, 
and the nuclei were frequently swollen. The pyramidal cells of layer V were seldom actually 
pyramidal. The nuclei of these cells were large, while the cytoplasm was reduced to a scant 
amount about the nucleus. The cell processes stained poorly and were frequently fragmented. 
Nissl substance was scant. There was little evidence of neuronophagia and no gitter cells. 
The cellular content and architectural arrangement of the white matter were normal. The 
ependymal lining, where present, consisted of a single layer of cells. Occasionally there 
were pockets of germinal epithelium, and beneath the ependyma was an area of increased 
cellularity, with immature ependymal cells predominating. These periventricular changes 
were more prominent about the posterior horns of the lateral ventricles. However, collections 
of immature ependymal cells, as pointed out by Alpers,4 cannot be considered pathologic at 
this age. 


COMMENT 

The addition of this case to the literature is warranted because of the rarity 
of reported cases of polycystic kidney and congenital aneurysm and because of 
the value of the case in the elucidation of the problem of congenital aneurysm. 

The earliest 1eported case of polycystic kidney and cerebral aneurysm was that 
of Dunger,® in 1904. This was followed by 5 reports, the total number of previous 
cases being thus brought up to 9. The table presents a summary of the previously 
reported cases. In all instances the patients were adults. In only 1 other case, 
that of Fearnsides,* was an unruptured aneurysm reported. In previous reports 
histologic studies of the aneurysms were not included. While in all previous cases 
the aneurysms occurred in the anterior portion of the circle of Willis, the point 
is of little note, since aneurysms are by far more common in this area than in the 
posterior portion. 

It is quite likely that the association of aneurysm and polycystic kidney is much 
more frequent than the review of reported cases would indicate. Sieber‘ reported 
212 cases of polycystic kidney, with 10 deaths due to cerebral hemorrhage. Coombs * 
noted 5 deaths from cerebral hemorrhage among 42 cases. Of 6 cases reported 
by Atonna and Morrissey,® death was sudden in 1, being shortly preceded by 
vertigo and dyspnea. The central nervous system was not examined at necropsy. 
Bell *® found in his 7 cases of polycystic disease of the kidney in which death was 
not due to renal failure 2 instances of subarachnoid and 1 of cerebral hemorrhage. 
The description of vessels was limited to those of the kidney. The frequency 
of intracranial hemorrhage indicates that cerebral aneurysm may be considerably 
more frequent than is indicated by its actual demonstration. 

Bilateral polycystic disease of the kidneys is now definitely established as due 
to a developmental defect. Virchow’s *! premise that the condition resulted from 
intrauterine nephritis is no longer tenable. Ribbert,'*. while appreciating the con- 


4. Alpers, B. J.: Diffuse Progressive Degeneration of the Gray Matter of the Cere- 
brum, Arch. Neurol. & Psychiat. 25:469-505 (March) 1931. 

5. Dunger, R.: Zur Lehre von den Cystenniere, mit besondere Beriicksichtigung ihrer 
Hereditat, Beitr. z. path. Anat. u. z. allg. Path. 35:445-509, 1904. 

6. Fearnsides, E. G.: Intracranial Aneurysms, Brain 39:224-296, 1916. 

7. Sieber, F.: Ueber Cystennieren bei Erwachsenen, Deutsche Ztschr. f. Chir. 79:406- 
507, 1905. 

8. Coombs, C.: Polycystic Disease of the Kidneys, Quart. J. Med. 3:30-33, 1909-1910. 

9. Atonna, C., and Morrissey, J. H.: Polycystic Kidneys, Ann. Surg. 84:846-854, 1926. 

10. Bell, E. T.: Cystic Disease of the Kidney, Am. J. Path. 11:373-418, 1935. 

11. Virchow, R., cited by Beckmann, O.: Zur Kenntnis der Niere, Virchows Arch. f. 
path. Anat. 11:121, 1856. 

12. Ribbert, H.: Ueber die Entwicklung der bleibenden Niere und iiber die Entstehung 
der Cystenniere, Verhandl. d. deutsch. path. Gesellsch. 2:187-203, 1900. 


ind 
ry, 
ely 
ut 
nd 
els 
er, 
of 
re 
as 
n- 


674 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


genital origin, erroneously concluded that the cause was failure of fusion between 
the convoluted and the collecting tubules. Kampmeier ** succeeded in demonstrating 
that the cause is failure of the normal atrophy of the first generations of the con- 
voluted tubules—those which normally are not attached to the collecting tubules. 

Congenital anomalies are notoriously prone to occur in combination, and the 
reporting of such situations presaged the embryonic evidence for their anomalous 
origin. Dunger® gathered from the literature twenty-four congenital anomalies 
which had been reported to occur in association with polycystic disease of the 
kidneys. The most remarkable combination of anomalies in cases of polycystic 
kidney was that reported by Rosenow ** in 1911, virtually every system examined 
being involved. There were anomalies of the cardiovascular, gastroenteric and 
genitourinary systems, but, unfortunately, the nervous system was not studied. 
Bell *° included in his report 3 instances of maldevelopment of the neural tube. 


Previously Reported Cases of Intracranial Aneurysm and Congenital Polycystic Kidney 


Aneurysm 
Case Age, Ruptured or 
Author No. ¥r. Sex Site of Aneurysm Unruptured 


Left anterior cerebral artery... + 


and anterior communicating 


Katz, G., and Mithe, E.: Ztschr. f. 


Right middle cerebral artery... 
Urol. 18 : 458-461, 1924 


Anterior communicating artery + 
Right internal carotid artery 
and right middle cerebral 


Snapper, I., and Forminej, P.: 4 t F + 
Acta med. Scandinay. 101 : 1065- 
115, 1939 
5 47 F Right internal carotid artery 
and right middle cerebral 
+ 
6 48 M Right middle cerebral artery... am 
O’Crowley, C. R., and Martland, 7 42 M Right middle cerebral artery... + 
i S.: Am. J. Surg. 43: 3-9, Left middle cerebral artery (2) -- 
. 56 F Anterior communicating artery + 
9 97 M Right middle cerebral artery... + 


+ Age not given, but patient was married. 
? Diagnosis made clinically; patient survived. 


Since congenital polycystic kidney tends to occur in association with other anomalies 
and the same is true of cerebral aneurysm, it is not surprising that the two condi- 
tions should occur together. This occurrence is inductive evidence in favor of 
the congenital nature of the aneurysms associated with polycystic kidney. 

It is true that hypertension and vascular disease might be expected to be present 
in cases of renal failure due to the renal lesions. Schacht '® and Toulson and 
Wagner *® reported the occurrence of hypertension in patients with congenital 


13. Kampmeier, O. F.: A Hitherto Unrecognized Mode of Origin of Congenital Renal 
Cysts, Surg., Gynec. & Obst. 36:208-216, 1923. 

14. Rosenow, G.: Polyzystisches Nierenrudiment bei Fehlen des Ureters und Vas deferens, 
appendikularer Schwellkérper des Penis und zahlreiche andere Missbildungen bei einem 8 
monatlichen Foétus, Virchows Arch. f. path. Anat. 205:318-334, 1911. 

15. Schacht, F. W.: Hypertension in Cases of Congenital Polycystic Kidney, Arch. Int. 
Med. 47:500-509 (March) 1931. 

16. Toulson, W. H., and Wagner, J. A.: Cystic Kidneys with Increased Blood Pressure, 
Bull. School Med. Univ. Maryland 26:177-184, 1942. 
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polycystic kidneys. Bell,*® who limited his study of blood vessels to those of the 
kidneys, observed medial sclerosis in only 1 of 7 instances. However, in the present 
case the absence of the media could not conceivably be considered as the result of 
a degenerative process, and this viewpoint is further strengthened by the absence 
of degenerative changes in the media in other vessels. Moreover, thirteen weeks 
of extrauterine life—the duration of the infant’s dependence on his own renal 
function—seems too short a time for an aneurysm to have developed on the basis 
of a vascular degenerative process. In view, then, of the age of the patient, the 
minuteness of the aneurysm and its origin from an area of defect in the media, 
the only tenable conclusion is that the aneurysm was congenital. 

Forbus * first demonstrated the presence of a defect of the media at the point 
of origin of congenital aneurysms. He demonstrated the presence of such a defect 
at the bifurcations of the great vessels of the eircle of Willis. Richardson and 
Hyland * confirmed this observation but indicated that the development of aneurysm 
is not entirely explained by the defect of the media. This viewpoint is supported 
by our observations, in which a similar area of defect of the media occurred diametri- 
cally opposite the origin of the aneurysm. 

Bremer ** recently demonstrated that congenital aneurysm may arise in still 
another fashion. In certain areas of the circle of Willis—notably about the anterior 
communicating artery—there occurs in the course of development of the arterial 
system a plexus of small arteries, almost all of which are destined to atrophy and 
disappear. Enlargement of the proximal end of such a member of a plexus, with 
degeneration of its distal end, can produce an aneurysmal sac. The presence of 
small vessels in the wall of an aneurysm is considered an indication of such an 
origin. The aneurysm described in this report cannot be considered to have such 
an origin, since it occurred at a bifurcation and no small vessels were included in 
its wall. 

According to Bremer, the presence of the internal elastic membrane in the 
aneurysm in this case would not permit its classification as a true congenital 
aneurysm. This choice of terminology is unfortunate, since in the older literature 
a true aneurysm—aneurysma verum—was comprised of all three coats, whereas 
according to Bremer a true aneurysm is one in which the media and the elastica 
interna are lacking. Bremer cited Roux to the effect that the presence of the 
elastica interna depends on the relative strength of the pulse. Therefore the absence 
of the elastica interna in a given aneurysm may be due to either one of two situations : 
1. The aneurysm may have developed before the formation of the elastica interna 
in the parent vessel, and if the aneurysmal wall was not subsequently affected by 
strong pulsations, the elastica may not have developed in the sac, even though 
this layer formed in the wall of the parent vessel. 2. The aneurysm may have 
developed after the parent vessel had an internal elastic membrane, and the 
aneurysmal wall may have included this structure; if, however, pulsations in the 
aneurysm were inadequate, the elastica interna may have subsequently disappeared. 
The classification of aneurysms as true congenital and spontaneous, “though due 
to conditions similar to those leading to congenital aneurysms,” seems unwarranted, 
particularly when a variable structure, such as the elastica interna, represents the 
criterion for classification. This contention is borne out by the aneurysm described 


in this report—obviously, one of congenital type and yet coutaining a well developed 
internal elastic membrane. 


17. Bremer, J. L.: Congenital Aneurysms of the Cerebral Arteries: An Embryologic 
Study, Arch. Path. 35:819-831 (June) 1943. 
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CONCLUSIONS 

There is a tendency for congenital polycystic kidney and cerebral aneurysm 
to occur in the same patient. This association may be more frequent than its 
actual demonstration indicates, since there is a high mortality rate due to intra- 
cranial hemorrhage in patients with polycystic kidney. Aneurysms of this type have 
been considered of congenital origin. The age of the patient in the case reported, 
the small size of the aneurysm and the demonstration of a defect in the media at 
the site of the aneurysm indicate the congenital nature of this aneurysm. The 
presence of internal elastic membrane in the aneurysmal wall is not considered an 
adequate criterion for the classification of an aneurysm as spontaneous. 


1025 Walnut Street. 
111 North Forty-Ninth Street. 
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DIFFUSE HYPERTROPHY OF THE CEREBELLAR CORTEX 
(MYELINATED NEUROCYTOMA) 


REPORT OF A _ CASE 


DONALD DUNCAN, Px.D. 
BUFFALO 
AND 


S. R. SNODGRASS, M.D. 
GALVESTON, TEXAS 


The following case is reported because of its intrinsic interest and the rarity 
of the condition, and as a possible aid in the future recognition and successful treat- 
ment of this disease. The original description of the condition is credited to 
Lhermitte and Duclos,’ their paper appearing in 1920. Four cases have been 
reported since that time, 1 each by Schmidt,’ Bielschowsky and Simon,’ Barten ‘ 
and Heinlein and Falkenberg.® In all cases, the patient exhibited signs and symp- 
toms of an intracranial growth, and in each case an extensive area of hypertrophied 
cerebellar gyri was discovered. The abnormal areas were characterized micro- 
scopically by enlargement of the nerve cells, little or no reaction of the glia and 
myelination of the molecular layer. None of these patients was treated successfully, 
but Christensen ® described a similar condition in which the patient was living and 
well one and one-half years after extensive removal of the abnormal cerebellar 
cortex. A comparative summary of the reported cases is given in the accompanying 
table. 

REPORT OF CASE 

History.—A white woman aged 27, married, entered the hospital complaining of headaches, 

unsteady gait and failing vision. 


The patient had been married three years but had never been pregnant. For a year her 
husband had been known to have active pulmonary tuberculosis. 

The family history was good, and there was no history of malignant disease or disease 
of the nervous system. 

The patient’s general health had always been good. When she was an infant, her head 
was noted to be large, and it had always been considerably larger than that of any other 
member of her family. When she was 2 years old her left index finger was crushed in a 
duor, and. soon a tumor appeared at the site of the injury. The tumor slowly increased in 
size and came to involve the index and middle fingers and the proximal portion of the ring 


The Department of Pathology, of the University of Texas, furnished us the brain in this 
case for microscopic examination. 


From the Department of Surgery and the Department of Anatomy, University of Texas, 
and the Department of Anatomy, University of Buffalo. 

1. Lhermitte, J., and Duclos, P.: Sur un ganglio-neurome diffus du cortex du cervelet, 
Bull. Assoc. franc. p. l'étude du cancer 9:99, 1920. 


2. Schmidt, M. B.: Ueber halbseitigen Riesenwuchs des Schadels und seine Beziehung zu 
Leontiasis und Osteitis fibrosa, Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 23:594, 1926. 

3. Bielschowsky, M., and Simon, A.: Ueber diffuse Harmartome (Ganglioneurome) des 
Kleinhirns und ihre Genese, J. f. Psychol. u. Neurol. 41:50, 1930. 

4. Barten, H.: Eine seltene Fehlbildung des Kleinhirns (Ein Beitrag zur Frage der 
Ganglioneurome), Beitr. z. path. Anat. u. z. allg. Path. 93:219, 1934. 

5. Heinlein, H., and Falkenberg: Beitrag zur Kasuistik der Ganglioneurome des Klein- 
hirns, Ztschr. f. d. ges. Neurol. u. Psychiat. 166:128, 1939. 

6. Christensen, E.: Ueber Ganglienzellgeschwiilste im Gehirn, Virchows Arch. f. path. 
Anat. 300:567, 1937. 
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finger. The fingers became a deep purple and were about twice the normal diameter. When 
she was 14 years old, this mass was removed by resection of the index and middle fingers 
and the adjacent portions of the metacarpal bones. There had been no recurrence of the 
lesion. The tumor is reported to have been a cavernous angioma. 

For as long as the patient could remember, she had noted the presence of two scarcely 
palpable nodules in the occipital portion of her scalp. Without apparent cause, a year and 
a half before admission one of these nodules began to enlarge rapidly and within a month 
became a pulsating mass the size of a hen’s egg. This mass was then removed, and it is 
reported also to have been an angioma. A few days after removal of the lesion from the 
scalp, the patient began to experience frontal and occipital headaches, which recurred with 
increasing frequency and severity. Shortly after the onset of the headaches she detected a 
continuous bruit in the right ear; she soon learned to stop the bruit temporarily by com- 
pressing the right side of her neck. Soon attacks of weakness began to occur, during which 
she would fall to the floor because of sudden and unexpected loss of strength in her legs; 
there was no loss of consciousness, nor were there convulsive movements. Eight months 
before admission diplopia appeared and persisted thereafter; at about this time failure of 
vision was noted, and this had gradually progressed to the point where she could not read 
the newspaper. Her gait became unsteady and staggering. She complained of frequent 
attacks of numbness of her face and, to a lesser degree, of her body. Subsequently there had 


Summary of the Reported Cases of Diffuse Hypertrophy of the Cerebellar Cortex with 
Myelination of the Molecular Layer 


Date of Age, Duration of Part of Cerebellum 
Author Report by A Sex Symptoms Involved Other Data 


Lhermitte and Duclos... 


1 year 


Left hemisphere Head injury in infancy 


Schmidt 


Multiple congenital 
anomalies; malignant 

growth of parotid with 
metastasis 


Bielschowsky and Simon 1980 20 F 2-3 years Right hemisphere Weight of brain 2,113 
and vermis Gm.; 6 fingers at birth 


Heinlein and Falkenberg 1939 28 M 2-3 years Vermis and right Severe head injury in 


hemisphere ehildhood 


Duncan and Snodgrass.. 1943 27 F 1% years Left hemisphere Weight of brain 1,960 
and minute areas Gm.; multiple heman- 
in the vermis and giomas of fingers and 


right hemisphere scalp 


been attacks in which for a few minutes her speech was unintelligible on account of inability 
“to control her tongue.” Although vomiting was frequently associated with her headaches, 
her appetite was excellent, and she had gained 15 pounds (6.8 Kg.) during her illness. 


Examination.—The patient was obese; she was 5 feet (152.4 cm.) in height and weighed 
160 pounds (72.6 Kg.). There were no abnormalities of the skin, and general physical 
examination revealed nothing significant. The patient was well oriented; her mental powers 
appeared normal, and there was no disturbance of speech. The head was noticeably enlarged, 
and the frontal and parietal bosses were prominent. There were considerable stiffness of 
the neck and suboccipital tenderness. There was papilledema of 6 D. in the right eye and 
of 8 D. in the left; numerous hemorrhages and patches of exudate were noted in each eye, 
and the optic nerve heads were moderately pale. Visual acuity was 20/50 in the right eye 
and 20/100 in the left eye. The visual fields showed moderate concentric contraction. There 
was sustained coarse lateral nystagmus on her looking to either side. Diplopia was present 
on her looking to the right. The corneal reflexes were absent, and there was hypesthesia 
over the left side of the face. The gag reflex at times was absent on the left side of the 
pharynx, and sensation in. this region was diminished at such times. The tongue protruded 
slightly to the right of the median line. There was no ataxia of the extremities, but inability 
to perform rapidly alternating movements was present bilaterally. The gait was reeling, and 
the patient could not walk without aid. She walked with the feet widely separated and 
progressed with rapid, short steps; there was a strong tendency to fall to the right. The 
abdominal reflexes were absent. The deep reflexes were absent in the upper and lower 
extremities on the left side but were abnormally increased on the right side. The plantar 
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responses were flexor. At times there appeared to be hypesthesia below the middorsal 
segments, being greater on the left side than on the right. As this sign was variable and 
inconstant, it was thought to be of hysterical nature. 

Laboratory studies added little information of value. The spinal fluid was under a 
pressure of 400 mm. of fluid; the protein content, serologic reactions and cell count were 
normal. Roentgenograms of the skull showed increased convolutional markings and moderate 
decalcification and thinning of the dorsum sellae; this indicated a long-standing increase in 
the intracranial pressure. 


Ventriculographic Study.—The history of previous operations for angioma and the sub- 
jective bruit suggested the possibility of such a tumor as the cause of the patient’s symptoms. 
Although the presence of a cerebellar neoplasm seemed extremely probable, ventricular 
injection of air was carried out to make the diagnosis more certain. The injection was done 
with procaine anesthesia through bilateral posterior parietal perforator openings. The lateral 
ventricles were dilated, and 150 cc. of cerebrospinal fluid was replaced by air. Roentgeno- 
grams showed symmetric dilatation of the lateral and third ventricles (fig. 1 A and B). The 
aqueduct of Sylvius was kinked anteriorly in its middle portion, and there appeared to be 
slight anterior displacement of the fourth ventricle. The fourth ventricle was not visualized 
in anteroposteiior projections. The roentgenographic changes corroborated the clinical diag- 
nosis of cerebellar tumor. 


A 


Fig. 1—A, lateral ventriculogram, showing uniform dilatation of the lateral and third 
ventricles, kinking of the aqueduct and forward displacement of the fourth ventricle. B, antero- 
posterior ventriculogram, showing symmetric enlargement of the lateral ventricles and absence 
of lateral displacement. 


Operation.—Bilateral suboccipital exploration was carried out the same day, with the 
patient under anesthesia induced with solution of tribromoethanol, supplemented with procaine. 
The occipital bone was greatly thinned, particularly on the left side. The cisterna magna 
contained air, but the fissure between the cerebellar hemispheres was displaced approxi- 
mately 2.5 cm. to the right of the median line. The cerebellar tonsils were displaced into the 
upper cervical portion of the canal. They were released by laminectomy of the first cervical 
vertebra. The medulla and the upper cervical portion of the cord were seen to be distorted 
by displacement of the brain stem to the right. Except for an apparent considerable increase 
in size, there was no palpable or visible abnormality of the left cerebellar hemisphere. Explora- 
tion of the left cerebellopontile angle showed no tumor, and two incisions into the left 
cerebellar hemisphere failed to disclose a recognizable neoplasm. Although it appeared highly 
probable that the left cerebellar hemisphere contained a space-occupying lesion, the wound 
was closed in the usual manner. It was hoped that the additional space provided in the 
posterior cranial fossa by removal of the occipital bone would reduce the intracranial pressure 
sufficiently to afford the patient some relief. Partial resection of the left cerebellar hemisphere 
would have been preferable. 
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Course.—After operation the patient regained consciousness, but from the time of operation 
there was considerable elevation of temperature. The day after the operation she became 


disoriented; her temperature was extremely high, and she died approximately twenty-four 
hours after operation. 


Necropsy.—Internal examination was limited to the contents of the cranium. 

General Inspection: The body was obese, and the face, the trunk and, especially, the 
lower limbs were covered with more than the usual amount of dark hair. The areolas of 
the breasts were large, especially on the left side, and were deeply pigmented. 

The head was large but well formed except for slight prominence of the occiput and 
frontal bosses. A transverse flap of bone was absent from the suboccipital region of the 
skull. There was no evidence of infection of the wound. A small amount of blood was present 
at the base of the brain and at the anterior tip of each frontal lobe. 

Gross Examination of the Brain: The brain was very large, weighing 1,960 Gm., and 
was moderately edematous and congested. The left cerebellar hemisphere was slightly larger 
than the right and showed two transverse incisions extending to a depth of 4 cm. No surface 
indications of a cerebellar tumor could be seen, and no tumor was present along the cranial 
nerves. The vessels appeared normal. The lateral and third ventricles and the aqueduct of 
Sylvius were moderately and symmetrically distended. The floor of the third ventricle just 
behind the infundibulum was distended to form a thin-walled, rounded pocket, about 1 cm. in 
diameter. The brain was immersed in dilute solution of formaldehyde U. S. P. in preparation 
for further study. 

The formaldehyde-hardened brain was inspected and then cut into thin slices. Careful 
examination of the cerebral hemispheres, the midbrain and the pons failed to reveal any 
abnormalities other than the unusual size and the hydrocephalus noted at autopsy. The 
medulla was deviated to the right and compressed from side to side. Sections of the right 
cerebellar hemisphere appeared normal, but in the left hemisphere abnormal areas were present. 
These areas consisted of an even enlargement of several adjacent gyri, the hypertrophy giving 
way abruptly to cortex of normal thickness. Several of these altered regions were noted, 
but they were not exactly localized. In them the cortex was approximately twice the normal 
thickness. Both the normal and the thickened cortex bordering the surgical incisions were 
blood stained and softer than surrounding areas; otherwise, no differences in color or con- 
sistency were observed at this time. On reinspection of the gross material after microscopic 
examination it was evident that the outer layer of the thickened cortex was whiter than normal. 

Microscopic Examination: The cortex in the thickened areas showed profound alteration. 
Sections stained for myelin sheaths revealed an outer cortical layer containing great numbers 
of fine myelinated nerve fibers (fig. 2A). This layer corresponded in position to the 
molecular layer of the normal cerebellum, which is practically free of myelin. Although the 
thickness and density of the outer myelinated layer varied greatly, and in places quite 
abruptly, the fiber pattern was uniform throughout. As illustrated in figure 2 D, the myelinated 
fibers were of fine caliber and coursed in two directions, at right angles to each other; they 
either paralleled the surface or ran perpendicular to it. This arrangement is precisely that 
of normal granule cell axons, which ordinarily are unmyelinated except for a very few 
lying close to the Purkinje layer. Silver stains for axons revealed a large number of 
unmyelinated fibers intermingled with the myelinated ones and arranged in the same pattern. 

In addition to the very large region of abnormality, minute areas of myelinated cortex 
were scattered throughout the cerebellum; one of these is indicated in figure 2 A and another, 
under a higher magnification, is shown in figure 2C. Each of the twenty blocks of tissue 
taken from the two cerebellar hemispheres and from the vermis contained one or more of 
these abnormal areas. 

As described in previous accounts, the medullary centers of the enlarged gyri were unusually 
narrow and contained few nerve fibers; however, nerve fibers were never entirely absent. 

Stains for nerve cells showed that they were equally atypical (fig. 3). The most striking 
changes were numerous large nerve cells in the molecular layer, disappearance of a recog- 
nizable Purkinje layer and increased width of the granular layer, accompanied by a great 
increase in the size of its component cells. While they were numerous, large and variable 
as to number in any given area, the nerve cells of the molecular layer were nowhere 
collected into definite nests, nor were they confined to any one depth from the surface. 
In numbers and distribution they were probably similar to the basket and stellate cells 
of the normal cerebellum but were rendered much more conspicuous because of their size. 
Purkinje cells were not identified with certainty. Large and mature-looking neurons which 
looked much like Purkinje cells were scattered throughout the altered cortex; they differed 
in being somewhat larger and in not being confined to a single row along the outer border 
of the granular layer. Nevertheless, it was assumed that these cells represented the Purkinje 
type. In numbers, the predominant type was a medium-sized nerve cell with a few robust 
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Fig. 2.—A, parasagittal section of the inferior part of the left cerebellar hemisphere ; 
x 1.7, 1 indicates a small isolated area of abnormal cortex, and 2, a single normal folium 
surrounded by grossly altered cortex. Enclosed by a square is the area shown in B. B, a 
higher magnification (x 17) of the area indicated in A. Normal cerebellar cortex is seen 
at the left and abnormal cortex at the right of the figure. C, a small, isolated area of abnormal 
cerebellar cortex, similar to that indicated by J in A and found in all parts of the cerebellum; 
x 17. D, a high power view of the molecular layer, from the area shown in C; « 300. Here, 
p marks the pia, and g, the granular layer. Note the large numbers of fine myelinated fibers 
running either parallel with, or at right angles to, the surface; this pattern is characteristic of 
normal granule cell axons. Myelin sheath stain. 
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dendrites and a moderate amount of cytoplasm containing dustlike particles of Nissl substance. 
As indicated in figure 3A, the outer cells of the granular layer were larger in general than 
the cells nearest the medullary substance. In places two distinct zones were apparent—an 
inner zone composed of cells differing little, if any, from the ordinary granule cells and an 
outer zone of enlarged cells. This feature was most conspicuous where normal and abnormal 
cortex met, and it disappeared in many regions owing to a rather uniform enlargement of all 
cells in the granular layer. 

Prolonged and repeated examinations were made for mitotic and amitotic figures, without 
any being found, nor ‘vere other signs of hyperplasia or cellular immaturity observed. Bizarre 


lig. 3—A, photomicrograph of a Nissl-stained section from the major abnormal area: 
x 40. Note the large scattered nerve cells in the molecular and granular layers and the dis- 
appearance of the usual cell pattern. Separation of the granular layer into a distinct inner 
(small cells) and outer (large cell) zone is indicated by the arrow. B, a high power view of 
a Nissl preparation, illustrating the most typical pattern in the granular layer of the abnormal 
cortex; occasional large cells of Purkinje type and numerous small and medium-sized nerve 
cells are present. « 600. 


and degenerative cell forms were missing, also.. Occasional vacuolated cells and some examples 
of disproportion in the size of the nucleus to that of the cell were the only features noted 
that could be interpreted as signs of degeneration or dysplasia. Vascular changes were 
inconspicuous and consisted of some increase in the size, and perhaps the number, of pene- 
trating vessels and a few perivascular accumulations of basic-staining globules. These bodies 
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were mentioned in previous accounts and have been called pseudocalcareous bodies by 
Bielschowsky and Simon. There were, of course, evidences of recent trauma due to the 
operation. 


No free fat was seen in sections of the cerebellum stained with scarlet red. Successful impreg- 
nations of the various forms of neuroglia cells showed no departure from the usual pictures 
encountered in normal postmortem material. The cerebellar nuclei and peduncles were normal. 
The lower part of the medulla was distorted, and partial demyelination of the right pyramid 
was observed in myelin-stained sections. Considerable free fat was seen in this pyramid, 
and a slight amount was noted in the left lateral reticular formation. Sections from various 
levels of the brain stem above the lower portion of the medulla appeared entirely normal. 
Likewise, sections from all parts of the forebrain were devoid of abnorgnal features other 
than the dilated ventricles. It was concluded that the histopathologic process was confined 
to the cortex of the cerebellum. Here the principal region affected was the inferior surface 
of the left hemisphere, with additional minute areas of hypertrophy scattered throughout 
the cortex. 


COMMENT 


The histologic features of diffuse hypertrophy of the cerebellar cortex have 
previously been described in considerable detail. In particular, the description of 
Bielschowsky and Simon leaves little unsaid as far as could be determined from 
study of the present specimen. Nevertheless, one receives the impression that the 
true nature of the abnormal nerve cells has not been understood. In none 
of the descriptions is there a clearcut statement ascribing the great majority of 
the abnormal cells to hypertrophy of the granule cells. Such is considered to 
be their origin in the present case, as the location of the enlarged cells, and especially 
the arrangement of their axons, can scarcely lead to any other conclusion. This 
explanation assumes only that all parts of the granule cell have enlarged, with the 
following accompanying changes: (1) The nucleus is more vesicular, and the 
nucleolus is more prominent; (2) the cytoplasm is greatly increased and contains 
discernible Nissl substance; (3) the dendrites are much thicker, and (4) the axon 
is greatly increased in diameter and has acquired a visible myelin sheath. 

The appearance of a myelin coating on the enlarged axis-cylinders is quite in 
accord with histologic and physical observations’ indicating a critical diameter 
above which myelin is visible and below which the sheath is refractive to stains 
for myelin. Any other explanation for most of the abnormal cells would require 
the assumption of an origin from neuroblasts in great numbers, a profound alteration 
of other normal cell types, such as the Purkinje and basket cells, or intense multi- 
plication of a rare and unrecognized type. While it it is impossible to exclude 
these possibilities entirely, all of them seem far less likely than simple enlargement 
of a cell type that conforms to the abnormal cells in all respects except size. 

The sparsity of nerve fibers in the medullary zone of the abnormal region has 
been noted by all observers, without conclusions as to its meaning. In previous 
descriptions the condition is spoken of as a loss of fibers, but a relative reduction, 
due to the increased size of the affected folia, may also explain this feature. Such 
an explanation is supported by the absence of indications of myelin degeneration 
and the fact that some myelinated fibers are noted in the most attenuated parts of 
the medullary layer. 


The only feature we hesitated to explain on the basis of simple hypertrophy 
of normally occurring nerve cells of the cerebellar cortex is the number and 
size of the cells in the molecular layer. At first sight, they were so conspicuous 
that it seemed necessary to call on some additional factor to account for their 


7. Duncan, D.: A Relation Between Axon Diameter and Myelination Determined by 
Measurement of Myelinated Spinal Root Fibers, J. Comp. Neurol. 60:437, 1934. Schmitt, 
F. O., and Bear, R. S.: The Optical Properties of Vertebrate Nerve Axons as Related to 
Fiber Size, J. Cell. & Comp. Physiol. 9:261, 1937. 
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presence, but considerable study of the stellate cells in Golgi preparations of normal 
adult material strongly suggested that the incidence of such cells is sufficient to 
account for the number of large cells present in the outer layer of the tumor. With 
this possible exception, one can account for the histologic features of this condition 
by assuming a considerable increase in size on the part of most of the neurons 
present. Whether in the present case the abnormal growth occurred slowly, and 
over a long period, or with comparative rapidity during the last years of the patient’s 
life cannot be answered with certainty, but the complete absence of symptoms 
referable to the cerebellum until eighteen months before death is strongly suggestive 
of the latter alternative. 

This condition has been designated as a tumor of the brain, although the char- 
acteristic feature of hyperplasia is lacking. Regarded as a tumor, the abnor- 
mality finds its place at one extreme of the variations displayed by growths arising 
from neural ectoderm, with the undifferentiated hyperplastic types at the other. 
Placed with the cerebral tumors, the specimen is probably best defined as a mye- 
linated neurocytoma, or gangliocytoma, the latter term being the one used in the 
classification proposed by Wolf and Morton.® Less accurately, it might be included 
under the more usual term of ganglioglioma, but such a designation is misleading, 
owing to the lack of any evidences of abnormality on the part of the glia. Undoubt- 
edly, the present series of cases must receive a considerable number of additions 
before a precise terminology can be attempted with reasonable assurance of correct- 
ness. While tumors of this type seem to constitute a distinct entity, they are closely 
related to certain other cerebellar abnormalities and have some features in common 
with still others. One of the tumors described by Christensen resembled the myeli- 
nated form in nearly every respect but lacked the characterizing myelin. A case 
reported by Forster and Gagel ® was also similar, but the peculiar distribution of 
the neural elements and the presence of localized accumulations of nerve cells led 
these authors to postulate a disturbance in growth superimposed on a congenital 
malformation. In other accounts both the glia and the nerve cells were said to be 
involved, and in many instances it is difficult to decide whether the condition was 
a tumor or a form of tuberous sclerosis. 

No explanation is offered for the remarkable picture in the present case. The 
number of known instances of the lesion is too small to permit any generalizations 
as to age, sex, associated anomalies or predisposing signs, but it should be noted that 
in 2 cases excessive weights of the brain were recorded—2,113 Gm. in 1 case and 
1,960 Gm. in another—and that tumors in other parts of the body are mentioned 
in 2 of the cases. 

SUMMARY 


A case of diffuse hypertrophy of the left cerebellar cortex leading to signs and 
symptoms of a cerebellar neoplasm is described. Histologically, the growth was 
composed of adult neurons arranged in a nearly normal pattern, but with the 
individual elements greatly enlarged. Most, if not all, of the enlarged cells appeared 
to be derived from the granule and the stellate cells of the cerebellum. 


University of Buffalo, Buffalo. 
John Sealy Hospital, Galveston, Texas. 


8. Wolf, A., and Morton, B. F.: Ganglion Cell Tumors of the Central Nervous System, 
Bull. Neurol. Inst. New York 6:473, 1937. 

9. Forster, O., and Gagel, O.: Ein Fall von Gangliocytoma dysplasticum des Kleinhirns, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 146:792, 1933. 
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COMBINED CONVULSIVE THERAPY AND PSYCHOTHERAPY 
OF THE NEUROSES 


JOHN D. MORIARTY, M.D. 
AND 
ANDRE A. WEIL, M.D. 
CONCORD, N. H. 


In psychiatry the factor of time has been a difficult obstacle to surmount. In 
the past few years insulin, metrazol and, finally, electric shock therapy have short- 
ened the period of hospitalization of patients with the major psychoses.'| Unfor- 
tunately, the problem of the neurotic patient, who requires much individual effort 
and consideration, has received relatively little attention in this respect. Only a 
few studies of the application of shock treatment to the neuroses have been made. 

A fairly comprehensive survey of the literature in regard to convulsive therapy 
of the neuroses discloses the following facts: -Fourteen authors * have given the 
results of the treatment for all types of neuroses, a total of 130 patients being 
represented. In 36 patients (28 per cent) the disease was described as cured or 
in remission; in 80 patients (64 per cent) the condition was said to be improved, 
and in only 14 patients (11 per cent) was the condition not improved or were the 
results questionable. In addition, there were a number of reports of poorly defined 
disorders, with such designations as “depression” or “depressed obsessive states” *! 


and “chronic tension states.” *® For the sake of accuracy, the figures for these con- 


From the New Hampshire State Hospital. 

This paper was presented at the Ninety-Ninth Annual Meeting of the American Psychiatric 
Association, Detroit, May 11, 1943. 

1. Ross, J. R., and Malzberg, B.: A Review of the Results of the Pharmacological Shock 
Therapy and the Metrazol Convulsive Therapy in New York State, Am. J. Psychiat. 96:297 
(Sept.) 1939. Stewart, B.: Present Status of Shock Therapy in Neuropsychiatry with Special 
Reference to Prevention of Complications, Bull. Menninger Clin. 6:15 (Jan.) 1942. Weil, 
A. A.: The Modern Prognosis and Therapy of Schizophrenia (Dementia Praecox) from the 
Standpoint of the General Practitioner, J. Maine M. A. 31:99 (April) 1940. 

2. (a) Sagebiel, J.: Shock Therapy in the Neuroses, Ohio State M. J. 35:385 (April) 1939. 
(b) Shapiro, H. D., and Freeman, W.: Shock Therapy (Insulin and Metrazol) in the 
Neuroses, M. Ann. District of Columbia 8:65 (March) 1939. (c) Smith, H. M.: Hypo- 
glycemic Therapy, J. A. M. A. 108:1959 (June 5) 1937. 


3. (a) Cheney, C. O.; Hamilton, D. M., and Heaver, W. L.: Metrazol as an Adjunct 
to Treatment of Mental Disorders, Psychiatric Quart. 15:205 (April) 1941. (b) Cook, L. C., 
and Ogden, W.: Cardiazol Convulsion Therapy in Non-Schizophrenic Reaction States, Lancet 
2:885 (Oct. 15) 1938. (c) Cossa and Bougeant: Results of the Treatment of Psychoses with 
the Methods of Sakel and Meduna, Paris méd. 1:247 (May 18-25) 1940. (d) Furst, W., and 
Stouffer, J. F.: The Electrical Shock Treatment of Psychoses, Arch. Neurol. & Psychiat. 
46:743 (Oct.) 1941. (e) Good, R.: Convulsive Therapy in War Psychoneurotics, J. Ment. Sc. 
87:409 (July) 1941. (f) Impastato, D. J., and Almansi, R.: The Electric Fit in the Treat- 
ment of Mental Disease, Arch. Neurol. & Psychiat. 47:510 (March) 1942. (g) Low, A. A.: 
The Present Status of the Shock Treatment of the “Functional” Psychoses, Illinois M. J. 
75:169 (Feb.) 1939. (h) Meggendorfer, F.: Electric Shock Treatment of Psychoses, 
Deutsche med. Wehnschr. 66:1155 (Oct. 18) 1940. (i) Myerson, A.: Experience with 
Electric-Shock Therapy in Mental Disease, New England J. Med. 224:1081 (June 26) 1941. 
(j) Schaechter, A.: Pentamethylenetetrazol in Therapy of Depressive States, Gyégyaszat 77: 
162 (March 14) 1937. (k) Smith, L. H.; Hughes, J.; Hastings, D. W., and Alpers, B. J.: 
Electroshock Treatment in the Psychoses, Am. J. Psychiat. 98:558 (Jan.) 1942. (1) Zeifert, M.: 
Metrazol Remission in Severe Obsessive-Compulsive Neurosis of Twenty-Five Years’ Duration, 
J. Nerv. & Ment. Dis. 92:290 (Sept.) 1940. (m) Sagebiel.2@ (mn) Shapiro and Freeman.?» 
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ditions are not included in the foregoing percentages, although they appear to be 
in agreement with the general pattern of results. Most of the authors made pass- 
ing reference to psychotherapy in conjunction with shock treatment but gave the 
latter the major emphasis. A notable dissent was offered by Shapiro and Freeman,”” 
who submitted the opinion that probing psychotherapy may be harmful. It may be 
mentioned that of these fourteen authors, few dealt exclusively with neurotic 
patients; most were concerned primarily with psychotic patients and gave the 
results for neurotic patients as an appendix. 


From this survey two striking conclusions can be drawn: First, the results of 
the various convulsive treatments of: the neuroses are almost uniformly encour- 
aging—better even than the results for most of the major psychoses. Second, 
the method has been applied by most investigators only grudgingly to the neu- 
roses, and as a last resort, being limited for the most part to patients with 
stubborn and chronic conditions. Paradoxically, when shock therapy has been 
employed, the importance of psychotherapy has receded into the background. 

It has been argued that convulsive treatment is too drastic for the neuroses. 
There was some justification for this view when metrazol was the agent used. 
However, since electric shock therapy has supplanted metrazol shock, convulsive 
therapy can be administered with virtually no major risks and few minor ones.* 
In fact, electric shock therapy is practicable for outpatient service.*‘ We now 
produce convulsions exclusively with an electric shock apparatus which delivers 
a unidirectional current and with which small amounts of current, measured in 
milliampere seconds, are sufficient. This type of implement has been fully described 
by Friedman. 

We have found this apparatus very satisfactory, in that the margin of safety 
seems to be extremely great and the unpleasant after-effects of treatment are 
negligible. Probably any other standard instrument would be as satisfactory. The 
important therapeutic principle is the production of a quick convulsion with the 
minimal amount of current. 

In treating neurotic patients with convulsive therapy we noticed rapid improve- 
ment in the majority. However, as we went on with the treatment, we noted 
that this improvement was frequently not maintained if no effort was made to 
resolve the personality conflicts by psychotherapy. Patients treated with shock 
therapy alone gave one the impression that the project was half completed. Only 
after such a patient was stabilized by means of psychotherapy did one achieve a 
feeling of having filled in the essential details. On the other hand, it should be 
emphasized that in another group of our patients treated with psychotherapy alone 
the results were disappointing until the additional lever of convulsive therapy 
was applied. Whenever possible, we employed an analytic form of psychotherapy, 
in the broader sense of the term, in order that the patient might gain insight. 

We have been interested in evolving a practical procedure of treatment of 
the neurotic patient, designed to achieve the maximum result, rather than in 
comparing various therapeutic procedures by elaborate statistical studies. We 
have employed combined convulsive treatment and psychotherapy with a total of 
20 patients, with the results indicated in the accompanying table. 


4. Kalinowsky, L., and Barrera, E.: Electric Convulsion Therapy in Mental Disorders, 
Psychiatric Quart. 14:719 (Oct.) 1940. Ebaugh, F. G., and Johnson, G. S.: Electrically 
Induced Convulsions in the Treatment of Mental Disorders, Am. J. M. Sc. 203:147 (Jan.) 1942. 


5. Friedman, E.: Unidirectional Electrostimulated Convulsive Therapy, Am. J. Psychiat. 
99:218 (Sept.) 1942. 


tion 


4 

it 


MORIARTY-W EIL—NEUROSES 


O87 


In summarizing this table, we find that of the total of 20 patients, the condi- 
tion was considered to be in remission in 10 (50 per cent), to be much improved 
or improved in 9 (45 per cent) and to show questionable improvement in | 
(5 per cent). All of the patients with remissions have made a satisfactory adjust- 


ment since leaving the hospital. 


hospital. 


None of the group has had to remain in the 


Data on Results of Combined Convulsive Treatment and Psychotherapy in Twenty Patients 


Age, 
Patient Yr. 


Females 


T. M. 


=. 


Duration 


Type of of 
Neurosis Illness 


Hysteria Since 


childhood 


Anxiety hysteria 6 mo. 
Anxiety hysteria 
Anxiety hysteria 


Anxiety neurosis 


Neurasthenia 
Neurasthenia 


Neurasthenia with 
involutional 
coloring 


Psychasthenia 


Psychasthenia 


Psychasthenia 6 mo. 


Psychasthenia 


Psychasthenia 


Reactive depres- 
sion 


Reactive depres- 
sion 


2 mo. 


Anxiety hysteria 22 yr. 


Psychasthenia Since 


childhood 


Psychasthenia with 6 mo. 
depr. col. 


Mixed type 5 yr. 


Mixed type 17 yr. 


Type of 
Psychotherapy 


Analytic; posi- 
tive persuasion 


Positive persua 
sion; reeducation 


Positive persua- 
sion; reeducation 


Analytic; posi- 
tive persuasion 


Analytic; reedu- 
cation 


Analytie 
Analytic; reedu- 
eation 
Suggestion; re- 
education 


Positive persua- 
sion; reeducation 


Analytic 


Analytic; reedu- 
eation 


Positive persua- 
sion; reeducation 


Positive persua- 
sion; reeducation 


Positive persua- 
sion; reeducation 


Analytic; reedu- 
eation 


Analytic; hyp- 
notism 


Analytie 


Positive persua- 
sion 


Positive persua- 
sion; reeducation 
Analytic; reedu- 
cation 


Metrazol 


Electric shock 


Electrie shock 


Electric shock 


Metrazo!] 


Electric shock 
Electrie shock 


Electric shock 


Electrie shock 


Metrazol 


Metrazol 


Electrie shock 


Electric shock 


Electric shock 


Electric shock 


Electrie shock 


Electric shock 


Electric shock 


Electric shock 


Electric shock 


Results 


Remission on discharge; 
l yr. later: patient 
“greatly improved” 


Remission on discharge 
Remission on discharge 


Improvement; patient at 
home 


Remission on discharge; 
l yr. later: patient ‘‘well”’ 


Remission on discharge 


Patient left hospital 
much improved 


Improvement on dis 
charge 


Remission on discharge; 
6 mo. later: patient 
**well” 

Improvement on dis- 
charge; 1 yr. iater: 
patient “adjusting well’ 


Remission on discharge; 

l yr. later: patient ‘‘well”’ 
Remission on discharge; 
returned home to take 
care of family 

Patient much improved; 
returned home 


Remission on discharge; 
6 mo. later: patient 
“well” 


Remission; patient re- 
sumed work immediately 


Patient much improved; 
went to work 

Patient improved; work- 
ing 

Patient improved on dis- 
charge; 6 mo. later: 
‘well’ 

Questionable improve- 
ment; patient on parole 
Patient much improved; 
left hospital to go to 
work 


As a control study we studied a consecutive series of 46 neurotic women and 
33 neurotic men who were admitted to this hospital during the seven year period 


from 1934 to 1941. 


discharged from the hospital. 
on discharge or to have a remission of the disease; the condition of 71 per cent 
was much improved or improved; and that of 22 per cent was not improved. 


While here, these patients received orthodox treatment for 
the neuroses, including psychotherapy, but no form of shock therapy. 
Only 7 per cent were considered to be recovered 


All were 
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ARCHIVES OF NEUROLOGY 


AND PSYCHIATRY 


It should be noted that, in contrast to the number of treatments required for 


the psychoses, only four to six convulsive treatments are needed for the neuroses. 
Three illustrative cases follow. 


Case 1.—Hysteria. 


T. M., a housewife aged 26, was first admitted to the hospital after a theatrical gesture 
of suicide. Her husband had been awakeried by her loud screams and had found her with a 
glass of iodine generously diluted with water, crying that she meant to drink it but was 
“afraid that it would hurt.” 

As a child the patient had been strongly inhibited by excessively rigid, highly neurotic 
parents. About the time of adolescence she began to show occasional outbursts against restric- 
tion by violent yelling and weeping. Six months before admission she gave birth to a normal 
baby but was never able to care for it properly. On the slightest provocation she had stormy 
tantrums, using this method to cow her simple, passive husband completely. 

In the hospital the patient’s reactions continued to be characterized by emotional instability 
and immaturity. Active analytic psychotherapy was instituted, and a vast number of traumatic 
experiences were elicited. Most of them were of a frankly sexual nature and represented 
the childish explorations of an ignorant, but not unintelligent, girl. The patient improved 
somewhat but still showed resistance to acceptance of responsibility. The “will to get well” 
was hard to stimulate. Consequently, two convulsvie treatments with metrazol were adminis- 
tered, with rapid improvement. The patient showed increasing zest for living and participated 


with a much better attitude in the psychotherapeutic situation. She left the hospital with 
increased resources. 


Follow-Up Studies—A year later the patient showed a much more mature attitude and 
had made a better social adjustment at home than at any time before her hospitalization. 


Case 2.—Psychasthenia. 


M. K. S., a student nurse aged 23, single, was admitted (voluntarily) with complaints of 
headaches, insomnia, lassitude and nervousness. 

As a girl she exhibited strong strivings for recognition, coupled with feelings of frustration 
and inadequacy. After one year’s study of dramatics she entered nursing school. Rather to 
her surprise, she made a good adjustment for the first two years. 

However, shortly after her return from an affiliated period of training at a hospital for 
mental disease, she became apprehensive and oppressed by the fear that she would make a 
mistake in the operating room or in administering medicaments. Concomitantly, complaints 
of fatigue, insomnia and headache developed. 

During the first part of her stay in the hospital many psychodynamisms were uncovered 
by analytic psychotherapy, but, despite intensive treatment, she remained rather listless and 
only passively cooperative. She stated that intellectually she could grasp many factors in 
her disorder but that emotionally she seemed unable to react adequately. The core of her 
neurosis seemed to be a love affair with a married physician, about which she had many 
feelings of guilt. 

After one convulsive treatment, induced by metrazol, the patient showed marked improvement 
in emotional tone, becoming energetic and cheerful. She now cooperated actively in the 
psychotherapeutic sessions and for the first time expressed a strong desire to continue nursing. 
Three more shock treatments were given to guard against relapse. The patient left the 
hospital free from symptoms and resumed her training. 


Follow-Up Study.—The patient completed training and was well over a year later. 


Case 3.—Psychoneurosis, mixed type. 


M. H. P., a farmer and laborer aged 41, was basically somewhat immature, especially 
in his affectivity. He was always inclined to worry a great deal, even about other people’s 
troubles. 


After an appendectomy in 1925, he underwent an acute neurotic episode, characterized by 
various hypochondriacal ideas, tension and depression. He had to be hospitalized twice in 
other institutions (1925 and 1926) and never showed complete recovery thereafter. 

For the past three years he had exhibited increased depression and apprehension, associated 
with hypochondriacal trends, severe tension states and insomnia, and had pronounced feelings 
of inferiority, especially in regard to his sexual capacity. After receiving electric shock 
stimulation, he showed definite improvement in emotional tone. He cooperated wholeheartedly 
in analytic psychotherapy, showed increased interest in his environment and demanded a higher 
grade of occupational therapy. 

He left the hospital after only seven weeks’ stay, all acute neurotic manifestations having 


disappeared. He stated on his release that he had not felt so well for many years; he resumed 
work immediately. 
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MORIARTY-WEIL—NEUROSES 


COMMENT 


It has been pronounced ° that, theoretically, all of the neuroses are completely 
curable. However, actual practice falls considerably short of this ideal goal 
This is especially true when intensive and long-continued therapy cannot be given, 
e. g., in state hospital practice. In our previously mentioned control study the 
average period of hospitalization for the neurotic male patient was found to be 
seven months and that for the neurotic female patient nine months. This is in 
line with the results of recent studies at the New York Hospital, Westcheste: 
Division, of 100 psychoneurotic men * and 100 psychoneurotic women,* which indi 
cated that with psychotherapy alone the average length of hospitalization was 
eight and a half months for men and nine months for women. While the period 
of hospitalization of the patients in the present series varied considerably, none 
needed to remain in the hospital more than eight weeks after shock therapy was 
started. 

It is our clinical impression that the total effect of combined shock treatment 
and psychotherapy is greater than the sum of its component parts. Thus, with 
shock therapy alone one first observes in the neurotic patient almost immediate 
improvement in eating and sleeping, two of the most basic psychophysiologic 
functions. Further, there occurs a bettering of emotional tone, with leavening 
of the depressive features and conquering of listlessness. How this is accom- 
plished is by no means certain, but the fact remains that in the vast majority of 
patients it is accomplished. We are convinced that the mechanisms transcend any 
conscious process. From a psychobiologic standpoint, the investigation of Clark 
and Norbury °® tends to support the premise that, in general, shock therapy achieves 
its results by stimulating the most basic drives for self preservation. Uncon- 
sciously the experience of dying and resurrection may be involved. It is possible 
even that the improvement in emotional tone may be brought about primarily 
by purely physiologic mechanisms, through the medium of subcortical stimulation. 
At any rate, the “will to get well” is generated and an attitude of active coopera- 
tion is fostered. The harmful, vicious circle of the “repetition compulsion” and 
of “rut thinking” tends to be broken. It should be emphasized that before these 
changes occur many neurotic patients are more or less unreceptive to psycho- 
therapy. A primary feature of almost every neurosis is the depressive element, 
and this presents one of the principal obstacles to psychotherapy. 

Conversely, it should be stressed that insight is ordinarily not gained through 
shock therapy alone; this must be derived from psychotherapy. Frequently ana- 
lytic psychotherapy is invaluable in laying the groundwork for shock treatment ; 
‘‘psychagogic” methods (Kretschmer), including positive persuasion and reedu- 
cation, may be utilized for the after-treatment. 

In contemplating the tremendous problem of the war neuroses now developing, 
one is impressed by the need for less time-consuming therapy. On the assump- 
tion of certain strong similarities between neuroses in civilian life and many ol 
the neuroses in military life, it is safe to infer that this form of treatment may 
be of benefit in management of the subacute and chronic forms of war neuroses. 
Among our more recently treated patients, not reported on in the present paper. 


6. Menninger, K. A.: The Human Mind, New York, Alfred A. Knopf, 1930, p. 136. 

7. Hamilton, D. M., and Wall, J. H.: Hospital Treatment of Patients with Psychoneuroti 
Disorders, Am. J. Psychiat. 98:551 (Jan.) 1942. 

8. Hamilton, D. M.; Varney, H. I., and Wall, J. H.: Hospital Treatment of Patients with 
Psychoneurotic Disorders, ibid. 99:243 (Sept.) 1942. 

9. Clark, S. N., and Norbury, F. G.: A Possible Role of the Element of Fear in Metrazol 
Therapy, Dis. Nerv. System 2:196 (June) 1941. 
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690 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


we have a soldier with severe psychasthenia which developed at camp and which 
persisted after his medical discharge from the army. This patient made an excel- 
lent response to combined electric shock therapy and psychotherapy. Previously, 
however, he had been entirely resistant to psychotherapy alone, given before his 
coming to this hospital. 


SUMMARY AND CONCLUSIONS 

Twenty neurotic patients in the New Hampshire State Hospital who received 
a combination of convulsive treatment and active psychotherapy have been studied. 
This study was undertaken primarily to evolve a practical procedure of treatment 
rather than to make a statistical comparison of different types of treatment. 

The usual procedure of choice is first analytic psychotherapy, followed by four 
to six electric shock treatments and, finally, by efforts at reeducation. 

In 50 per cent of our series of patients the disease was considered to be in 
remission; in 45 per cent the condition was much improved or improved, and in 
5 per cent it was questionably improved. 

The period of hospitalization for treatment of the neuroses is definitely shortened. 

Follow-up studies indicated a satisfactory adjustment and gain in inner resources 
in the vast majority of our patients. All were able to leave the hospital. 

The conception of the healing mechanism is as follows: Shock therapy pre- 
pares the ground for psychotherapy by improving the affective tone, fostering 
active cooperation and tending to overcome the “repetition compulsion.” Psycho- 
therapy permits the patient to gain understanding and inner fortitude, as a guard 
against relapse. 

DISCUSSION 

Liroyp H. ZircLter, Wauwatosa, Wis.: Dr. Moriarty and Dr. Weil have impressed me 
favorably with their combined use of an older and a newer method of treatment, despite dis- 
couraging reports from the literature which they reviewed. Some of their diagnoses might 
be questioned. Word label diagnoses in psychiatry may not be meaningful. They differ 
notoriously from clinic to clinic. The authors got at the gist of the difficulties in human 
nature, however, as demonstrated in their brief case histories. The important thing is that 
they gave their patients therapeutic opportunities. 

There has been a growing tradition that shock does not help neurotic patients. But there 
was a tradition many years ago that the earth was flat; experience proved it to be otherwise. 
I have not treated neurotic patients by the methods outlined. I have seen many patients with 
mild depressions, who were not frankly psychotic, recover with shock treatment and psycho- 
therapy of one kind or another. Many of these patients had been called “merely neurotic.” 
The distinction between a neurosis and a psychosis is often theoretic and a matter of academic 


controversy. The authors are to be commended on their slightly different use of shock as 
one facility for the cure of patients, tradition to the contrary. 


New Hampshire State Hospital. 
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PERCEPTUAL-MOTOR PATTERNS FOLLOWING 
BILATERAL PREFRONTAL LOBOTOMY 


LIEUTENANT GEORGE W. KISKER 


ADJUTANT GENERAL’S DEPARTMENT, ARMY OF THE UNITED STATES 


In an investigation of the behavioral sequelae of bilateral prefrontal lobotom 
in treatment of the psychoses,’ it occurred to me, in the light of the fact that the 
frontal lobes are connected not only with other cortical areas but with diencephalic, 
pontile and cerebellar complexes, that these subordinate neural ramifications might 
possibly be reflected in a neurodynamic reorganization of the motorium of the 
patient who has been subjected to operation, as well as of the so-called higher 
psychologic systems involving emotionality, attitudes and intellection. It was 
recognized that such reorganization must be of a subtle, implicit kind, since pre- 
vious reports of postoperative sequelae, as well as my own observations, did not 
reveal overt motor phenomena of a consistent or significant nature. There 
remained the possibility, however, of the presence of masked changes which might 
he detected provided appropriate technics of measurement and evaluation were 
employed. While it would be difficult to say what effect implicit motor readjust 
ments have in the important matter of therapeusis, there is no question that even 
minor motor repercussions assume an important aspect when related to the problem 
of fundamental cerebral dynamics. Evidence has pointed to the direct relation of 
the cytoarchitecture of the frontal lobes to motor activity. Much of the early work 
in extirpation of the animal brain indicated that lesions in the frontal lobe are likely 
to be accompanied by disturbances of the motorium. Jacobsen * showed clearly 
that one of the characteristics of animals so treated is failure in the organization 
of movement, and, more recently, Richter and Hines * reported further studies on 
the motor activity of lobectomized animals. When only a smali portion of the 
frontal lobe is removed from the brain of the rat, the animal becomes extremely 
hyperactive, sometimes running over forty-eight miles (77.2 kilometers) in twenty 
hours. Similarly, monkeys with areas 9 and 10 removed become extremely active, 
while cats with the frontal poles excised literally run themselves to death. In an 
investigation along this same line, Kennard, Spencer and Fountain * ablated por- 
tions of areas 8 to 12 of Brodmann in monkeys and noted an increase in purpose- 
less, repetitive activity. Significantly, the hyperactivity is influenced by visual 
factors, since it disappears both in the dark and after enucleation of the eye and 
occipital lobectomy. The interdependence of space-time correlates and perceptual 
structure, as they relate to motor activity, is shown clearly in this mechanism. 

From the Columbus State Hospital. 

Lieutenant Kisker is serving as chief psychologist at an induction station. 

1. Kisker, G. W.: (a) Remarks on the Problem of Psychosurgery, Am. J. Psychiat. 
100:180, 1943; (b) The Behavioral Sequelae of Neurosurgical Therapy, J. Gen. Psychol., 
to be published; (c) Psychopathological and Neuropathological Implications of Bilateral Pre- 
frontal Lobotomy, J. Nerv. & Ment. Dis., to be published. : ' 

2. Jacobsen, C. F., cited by Bucy, P. C.: Frontal Lobe of Primates: Relation of Cyto- 
architecture to Functional Activity, Arch. Neurol. & Psychiat. 33:546 (March) 1935. 

3. Richter, C. P., and Hines, M.: Increased Spontaneous Activity Produced in Monkeys 
by Brain Lesions, Brain 61:1, 1938. 

4. Kennard, M. A.; Spencer, S., and Fountain, G., Jr.: Hyperactivity in Monkeys Fol- 
lowing Lesions of the Frontal Lobes, J. Neurophysiol. 4:512, 1941. 
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A number of studies of lesions of the frontal region of the human brain and of 
cerebral neoplasms have emphasized the importance of motor changes. Goldstein ° 
described a large number of motor signs accompanying such lesions, including 
sudden attacks of a chronic character, as well as more permanent symptoms 
related to disturbances in maintenance of equilibrium. Tumors of the frontal lobe 
are frequently related to increased psychomotor activity and generalized restless- 
ness. Of course, the functional localization of motor activity in the human brain 
has been more clearly differentiated than in the animal brain. My interest at 
this time is directed toward the prefrontal area of the frontal lobe. This area is 
located anterior to the region specifically designated as the motor projection area. 


In view of the general consensus that frontal and prefrontal lesions are fre- 
quently observed in conjunction with disturbed motor activity, my associates and 
[ attempted to verify, both experimentally and on the basis of general observation. 
the degree of such disturbance present in our series of lobotomized patients. 


METHOD AND MATERIAL 


The experimental devices used in our work included the Luria tremographic technic, a 
series of visual-motor tests and, finally, incidental tests of the organization of the motor 
schema. The subjects used in these experiments consisted of 20 psychotic patients who were 
subjected to bilateral prefrontal lobotomy for therapeutic purposes. The operations, and the 
subsequent experimental and observational programs, were carried out from September 1941 
to September 1942. The ages of our subjects, including 10 men and 10 women, ranged from 
20 to 65 years. In view of the small number of patients and the difficulties imposed by the 
acutely psychotic nature of our material, no attempt was made to differentiate our obser- 
vations on the basis of age, sex or diagnosis. While an attempt was made to subject all 
our patients to both preoperative and postoperative tests, lack of cooperation, mutism and 
negativism frequently made preoperative records impossible to obtain. In view of the fact 
that our subjects were selected for operation on the basis of the symptoms, rather than of the 
diagnosis, a comparable control group was not available. However, the continuing nature of 
our study made it possible to use each patient as his own control. Thus, comparisons 
hecame possible between the various members of our experimental series, as well as between 
the preoperative and repeated postoperative records of each patient. 


PSYCHOMOTOR PATTERNS 


Our first efforts in the measurement of possible alterations in motor function were directed 
toward an analysis of polygraphic recordings, the technic introduced by Luria® in his 
psychoneurologic studies of behavioral dynamics being utilized. Early in our work we had 
hoped to study variations in neurodynamic age levels as suggested by Luria. It became evi- 
dent, however, that changes in motor patterns were neither qualitatively nor quantitatively of 
a nature to allow analysis on this basis. The problem then became less structured and resolved 
itself into an effort to determine the general nature of the changes which took place in motor 
integration and the degree to which these changes, when present, correlated with variations 
in the clinical picture. Our patients were required to place the fingers of each hand in a 
metal receptor situated on top of an air pressure well. Voluntary and involuntary pressure 
of the fingers was transmitted, by means of air tube connections, to the pens of a polygraph, 
which recorded the movement on a moving tape. The polygraph contained a chronographic 
pen and an electrically activated stimulus marker, in addition to the pens recording move- 
ments of the right and the left hand. Each of our subjects, when sufficiently cooperative to 
follow instructions, was required to perform a series of four operations of graduated com- 
plexity in the preoperative period and, again, during the postoperative course. In operation 
1 the subject was required to press rhythmically on the receptor with the fingers of the 
preferred hand, while the other hand remained passive. The subject was permitted to select 
his own speed of rhythm. In operation 2 the subject was required to press rhythmically 
with the preferred hand as slowly as possible. In operation 3 the subject was required to 


5. Goldstein, K.: The Organism, New York, American Book Company, 1939. 


6. Luria, A. R.: The Nature of Human Conflict, New York, Liveright Publishing Cor- 
poration, 1932 
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KISKER—BILATERAL PREFRONTAL LOBOTOMY 693 


respond to a buzzer signal at regular intervals with the fingers of the preferred hand, while 
in operation 4 the subject was required to respond at irregular intervals. In each of these 
operations the subject was instructed to keep the nonpreferred hand immobile in the receptor 
In operation 1, in which the patient was required to press rhythmically with 
the fingers of the preferred hand, we found that the frequency range of rhythm 
tended to be greater for the preoperative patients than for normal subjects of 
comparable age and sex. The frequency ranged all the way from rapid, quick 
pressure to slow movements of a more deliberate kind. Another characteristic 
of our series of operative patients was the tendency to irregularity of rhythm and, 
in some cases, chaotic response. In general, the preoperative behavior, as one 
might expect, was characteristic of psychotic persons as a group. Operation 2, 
in which the subject was required to establish as slow a rhythm as _ possible, 
similarly reflected many psychotic trends. Our preoperative patients were unable 
to maintain a slow rhythm for more than a very short period. The result usually 
was a reversion to the faster natural rhythm established during operation 1, to a 
chaotic pattern or to a series of explosive reactions ending in complete block. 
When our patients were required to respond to an auditory stimulus presented 
at regular intervals (operation 3), we observed that the ability to respond in a 
regular manner was much less than the ability observed in normal subjects. 
Our patients frequently established rhythms quite independently of the presented 
stimulus. One subject continued, at regular intervals, to respond with a pressure 
of the preferred hand when the stimulus was no longer presented. Other 
patients showed a pronounced trend toward extra signalizing. After the response 
to the presented stimulus the patient would make three or four attenuated 
responses, as if there was an overflow of energy. This overflow of energy, or 
jack of inhibitory control, was particularly evident in the synkinetic phenomena 
observed in this phase of our investigation. Synkinesis refers to the involuntary 
movement in one part of the body at the moment a voluntary movement takes 
place in another part. In our observations on this phenomenon, we noted both 
contralateral synkinesis and imitative ipsilateral synkinesis. In the latter the 
leg on the preferred side reproduced the movements of the preferred hand. The 
problem of synkinesis has been discussed at some length by Alajouanine and 
Thurel.*? Synkinetic reactions were most extreme in operation 4, in which the 
subjects were required to respond to an irregularly presented auditory stimulus. 
Coupled with synkinesis, chaotic responses and extra signalizing, we found a 
prevalence of long anticipatory reactions. These preresponses were frequently 
so intense that the stimulus itself was overlooked. The reactions were made up of 
typical psychotic and psychoneurotic components. In view of the fact that our 
subjects were hospitalized for mental disease, these responses were to be expected 
and served to confirm our impression of the severity of the conditions with which 
we were dealing. After operation changes were observed in line with those 
already described in my study of abstract and categoric behavior * and neuro- 
linguistic and neurosemantic tendencies.’ When postoperative clinical improve- 
ment occurred, there were definite alterations in motor organization in the direc- 
tion of more stable and symmetric responses. The frequency range of rhythm 
contracted; there tended to be less chaotic and irregular responses; extra 


7. Alajouanine, T., and Thurel, R.: The Synkinesias, Encéphale 31:97, 1936. 
8. Kisker, G. W.: Abstract and Categorical Behavior Following Therapeutic Brain Sur- 
gery, Psychosom. Med., to be published. 

9. Kisker, G. W.: Language-Structure and Meaning-Relationships Accompanying Arti- 
ficial Destruction of Brain Tissue, to be published. 
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NEUROLOGY AND PSYCHIATRY 


A number of studies of lesions of the frontal region of the human brain and of 
cerebral neoplasms have emphasized the importance of motor changes. Goldstein ‘ 
described a large number of motor signs accompanying such lesions, including 
sudden attacks of a chronic character, as well as more permanent symptoms 
related to disturbances in maintenance of equilibrium. Tumors of the frontal lobe 
are frequently related to increased psychomotor activity and generalized restless- 
ness. Of course, the functional localization of motor activity in the human brain 
has been more clearly differentiated than in the animal brain. My interest at 
this time is directed toward the prefrontal area of the frontal lobe. This area is 
located anterior to the region specifically designated as the motor projection area. 

In view of the general consensus that frontal and prefrontal lesions are fre- 
quently observed in conjunction with disturbed motor activity, my associates and 
[ attempted to verify, both experimentally and on the basis of general observation. 
the degree of such disturbance present in our series of lobotomized patients. 


METHOD AND MATERIAL 


The experimental devices used in our work included the Luria tremographic technic, a 
series of visual-motor tests and, finally, incidental tests of the organization of the motor 
schema. The subjects used in these experiments consisted of 20 psychotic patients who were 
subjected to bilateral prefrontal lobotomy for therapeutic purposes. The operations, and the 
subsequent experimental and observational programs, were carried out from September 1941 
to September 1942. The ages of our subjects, including 10 men and 10 women, ranged from 
20 to 65 years. In view of the small number of patients and the difficulties imposed by the 
acutely psychotic nature of our material, no attempt was made to differentiate our obser- 
vations on the basis of age, sex or diagnosis. While an attempt was made to subject all 
our patients to both preoperative and postoperative tests, lack of cooperation, mutism and 
negativism frequently made preoperative records impossible to obtain. In view of the fact 
that our subjects were selected for operation on the basis of the symptoms, rather than of the 
diagnosis, a comparable control group was not available. However, the continuing nature of 
our study made it possible to use each patient as his own control. Thus, comparisons 
became possible between the various members of our experimental series, as well as between 
the preoperative and repeated postoperative records of each patient. 


PSYCHOMOTOR PATTERNS 


Our first efforts in the measurement of possible alterations in motor function were directed 
toward an analysis of polygraphic recordings, the technic introduced by Luria® in his 
psychoneurologic studies of behavioral dynamics being utilized. Early in our work we had 
hoped to study variations in neurodynamic age levels as suggested by Luria. It became evi- 
dent, however, that changes in motor patterns were neither qualitatively nor quantitatively of 
a nature to allow analysis on this basis. The problem then became less structured and resolved 
itself into an effort to determine the general nature of the changes which took place in motor 
integration and the degree to which these changes, when present, correlated with variations 
in the clinical picture. Our patients were required to place the fingers of each hand in a 
metal receptor situated on top of an air pressure well. Voluntary and involuntary pressure 
of the fingers was transmitted, by means of air tube connections, to the pens of a polygraph, 
which recorded the movement on a moving tape. The polygraph contained a chronographic 
pen and an electrically activated stimulus marker, in addition to the pens recording move- 
ments of the right and the left hand. Each of our subjects, when sufficiently cooperative to 
follow instructions, was required to perform a series of four operations of graduated com- 
plexity in the preoperative period and, again, during the postoperative course. In operation 
1 the subject was required to press rhythmically on the receptor with the fingers of the 
preferred hand, while the other hand remained passive. The subject was permitted to select 
his own speed of rhythm. In operation 2 the subject was required to press rhythmically 
with the preferred hand as slowly as possible. In operation 3 the subject was required to 


5. Goldstein, K.: 


6. Luria, A. R.: 
poration, 1932 


The Organism, New York, American Book Company, 1939. 
The Nature of Human Conflict, New York, Liveright Publishing Cor- 
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respond to a buzzer signal at regular intervals with the fingers of the preferred hand, while 
in operation 4 the subject was required to respond at irregular intervals. In each of these 
operations the subject was instructed to keep the nonpreferred hand immobile in the receptor 


In operation 1, in which the patient was required to press rhythmically with 
the fingers of the preferred hand, we found that the frequency range of rhythm 
tended to be greater for the preoperative patients than for normal subjects of 
comparable age and sex. The frequency ranged all the way from rapid, quick 
pressure to slow movements of a more deliberate kind. Another characteristic 
of our series of operative patients was the tendency to irregularity of rhythm and, 
in some cases, chaotic response. In general, the preoperative behavior, as one 
might expect, was characteristic of psychotic persons as a group. Operation 2, 
in which the subject was required to establish as slow a rhythm as_ possible, 
similarly reflected many psychotic trends. Our preoperative patients were unable 
to maintain a slow rhythm for more than a very short period. The result usually 
was a reversion to the faster natural rhythm established during operation 1, to a 
chaotic pattern or to a series of explosive reactions ending in complete block. 

When our patients were required to respond to an auditory stimulus presented 
at regular intervals (operation 3), we observed that the ability to respond in a 
regular manner was much less than the ability observed in normal subjects. 
Our patients frequently established rhythms quite independently of the presented 
stimulus. One subject continued, at regular intervals, to respond with a pressure 
of the preferred hand when the stimulus was no longer presented. Other 
patients showed a pronounced trend toward extra signalizing. After the response 
to the presented stimulus the patient would make three or four attenuated 
responses, as if there was an overflow of energy. This overflow of energy, or 
jack of inhibitory control, was particularly evident in the synkinetic phenomena 
observed in this phase of our investigation. Synkinesis refers to the involuntary 
movement in one part of the body at the moment a voluntary movement takes 
place in another part. In our observations on this phenomenon, we noted both 
contralateral synkinesis and imitative ipsilateral synkinesis. In the latter the 
leg on the preferred side reproduced the movements of the preferred hand. The 
problem of synkinesis has been discussed at some length by Alajouanine and 
Thurel.* Synkinetic reactions were most extreme in operation 4, in which the 
subjects were required to respond to an irregularly presented auditory stimulus. 
Coupled with synkinesis, chaotic responses and extra signalizing, we found a 
prevalence of long anticipatory reactions. These preresponses were frequently 
so intense that the stimulus itself was overlooked. The reactions were made up of 
typical psychotic and psychoneurotic components. In view of the fact that our 
subjects were hospitalized for mental disease, these responses were to be expected 
and served to confirm our impression of the severity of the conditions with which 
we were dealing. After operation changes were observed in line with those 
already described in my study of abstract and categoric behavior *® and neuro- 
linguistic and neurosemantic tendencies.° When postoperative clinical improve- 
ment occurred, there were definite alterations in motor organization in the direc- 
tion of more stable and symmetric responses. The frequency range of rhythm 
contracted; there tended to be less chaotic and irregular responses; extra 


7. Alajouanine, T., and Thurel, R.: The Synkinesias, Encéphale 31:97, 1936. 

8. Kisker, G. W.: Abstract and Categorical Behavior Following Therapeutic Brain Sur- 
gery, Psychosom. Med., to be published. 

9. Kisker, G. W.: Language-Structure and Meaning-Relationships Accompanying Arti- 
ficial Destruction of Brain Tissue, to be published. 
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signalizing and anticipatory responses were diminished, and there was a decrease 
in synkinesis and blocking. In the clinically unimproved patients two divergent 
trends were observed. In one group no postoperative changes were observed, 
while in another there were certain changes in the direction of better motor 
organization, resembling those seen in our clinically improved patients. It was 
felt that this group had in some manner profited by the lobotomy, but that con- 
ditions were such that overt improvement was not possible. In any event, in not 
a single patient was the motor organization worse after operation than before. 


VISUAL-MOTOR PATTERNS 


Our second approach to the problem of perceptual-motor integration was 
patterned after the work of Wertheimer, Koffka, Kohler and other gestalt-oriented 
psychologists. The gestalt school of thought maintains that the structuralization 
of a configuration is dependent on the dynamic interplay of the sensory processes 
and the stimulus. These two factors, the internal and the external organizing 
forces, form a dynamic continuum by means of which primitive perception is 
established. The law of field genesis, with its emphasis on symmetry, stability 
and simplicity, incorporates such important dynamic factors as closure, proximity, 
pregnancy, goodness and the figure-ground relationship. Recent work has shown 
that the first changes in children, as well as those in mentally deficient persons 
and in certain patients with mental disorders, constitute a primitive motor pattern, 
which becomes defined with increased maturity or with clinical improvement or 
recovery. As early as 1932, Bender *® studied the visual-motor patterns produced 
by mentally defective and schizophrenic persons and later *' analyzed disturbances 
of gestalt function in the copied drawings of patients with organic diseases of the 
brain associated with sensory aphasias. More recently she‘? presented material’ 
related to similar functions in patients with dementia paralytica, alchoholic psy- 
choses, traumatic psychoses and acute confusional states. Schilder '* made similar 
studies of visual-motor gestalt productions after head trauma. In the acute 
confusional stage following the trauma there appeared to be a reversion to 
primitive features accompanied by disorientation wth respect to figure-ground 
relations. After the acute confusional period, there may or may not be impairment 
of function, as evidenced in reproduced drawings. In a few cases of severe 
trauma Korsakoff features were observed. These were characterized by approxi- 
mately correct figure-ground orientation, but primitive reversions and interference 
with reproduction of parts of the figure appeared. Schilder expressed the belief that 
these features were due to confabulatory tendencies and pathologic motor impulses. 
Sender, Curran and Schilder ‘* required a series of patients with the Korsakoft 
syndrome to draw repeatedly a gestalt figure. It was found not only that patterns 
changed their orientation but that figure-ground relationships became completely 
reorganized. Some of the changes in configuration were described in the following 
terms : 


10. Bender, L.: Principles of Gestalt in Copied Form in Mental Defective and Schizo- 
phrenic Persons, Arch. Neurol. & Psychiat. 27: 661 (March) 1932. 

11. Bender, L.: Disturbance in Visuomotor Gestalt Function in Organic Brain Disease 
Associated with Sensory Aphasia, Arch. Neurol. & Psychiat. 30:514 (Sept.) 1933. 

12. Bender, L.: Gestalt Function in Visual Motor Patterns in Organic Disease of the 
Brain, Including Dementia Paralytica, Alcoholic Psychoses, Traumatic Psychoses and Acute 
Confusional States, Arch. Neurol. & Psychiat. 33:300 (Feb.) 1935. 

13. Schilder, P.: Psychic Disturbances After Head Injuries, Am. J. Psychiat. 91:155, 
1934. 

14. Bender, L.; Curran, F. J., and Schilder, P.: Organization of Memory Traces in the 
Korsakoff Syndrome, Arch. Neurol. & Psychiat. 39:482 (March) 1938. 
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The tendency to curves instead of angles may come into appearance. Figures may be 
contracted or expanded and elongated, especially in the horizontal plane. The tendency 
to closure may become increasingly obvious. Adjoining configurations may be completely 
separated from each other. These changes take place in perceptive as well as in memory 
patterns and represent reversion to a primitive type of organization in the perceptive field. 


In Schilder’s *° study of perceptual-motor patterns during metrazol shock therapy, 
a number of interesting observations were made which we suspected might in 
some way be applicable to the postoperative confusional period. I have already 
suggested that in our series of cases this confusion, described by Freeman and 
Watts and others who have recently interested themselves in the problem of 
lobotomy, was not verified as being a typical symptom. It is true that some 
confusion did follow several of the operations, but neither frequently enough nor 
to such degree that we felt it was a symptom of major prognostic. or other, 
importance. 

The procedure used in our study of perceptual-motor processes, limited almost 
entirely to the visual field, was relatively simple and straightforward. A series 
of eight cards, each containing modified Wertheimer patterns of varying degrees 
of complexity, were presented, one at a time, to the subject, who was required 
to study the pattern for an unlimited time and was then asked to reproduce the 
design from memory. ‘Twenty-four hours later another reproduction was called 
for in the absence of any cues. The problem of whether the patient should be 
allowed to copy the design or to reproduce it from memory is an interesting 
one. In discussing Bender’s study of gestalt function in the visual-motor patterns 
of patients with organic disease of the brain, Wertheimer stated that the method 
of copying a drawing which is continuously in view is questionable because there 
is a tendency toward disintegration of figural patterns and it is not known what 
is conditioned by the tendencies of the visual field and what is conditioned by 
motor abilities. In the light of this criticism and in consideration of the nature of 
the problem, it was decided that the greater emphasis should be placed on the 
reproduction of patterns in the absence of the original. Such a procedure per- 
mitted us, to a limited extent, to study the influence of lobotomy on the memory 
trace system of our patients. In several instances in which it was impossible to 
obtain delayed reproduction, even after the briefest interval, the subject was 
allowed to copy the designs directly from the cards. 

In our series of patients, the reproduction of designs and the subsequent 
analysis of the reproduced material, with particular emphasis on gestalt principles, 
failed to reveal widespread impairment of the so-called gestalt function. It is 
quite true that various forms of reproduction were encountered, but it was felt 
that the greater part of this variation was to be explained in terms not of direct 
intrusion as a result of the interruption of the frontal fibers but of secondary, 
supporting factors. 

MOTOR COORDINATION 


In a further effort to sample motor behavior in as many areas as _ possible, 
we subjected each of our patients to a periodic analysis of the general fields of 
speech functions and gait and the more limited fields of praxis and gnosis. As 
far as could be determined, the motor components of speech and gait remained 
unchanged as a result of bilateral prefrontal lobotomy. In a few patients apraxis 
and agnosic phenomena were observed, and it is to these atypical signs that the 
present discussion is directed. In determinations of right-left orientation, we 


15. Schilder, P.: Notes on the Psychology of Metrazol Treatment of Schizophrenia, J, 
Nerv. & Ment. Dis. 89:133, 1939. 
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observed a patient who as late as the fifth postoperative week had difficulty in 
this area. I have discussed elsewhere the more widespread disturbances of 
spatial, temporal and personal disorientation,’® and I shall not go into detail at 
this time. While disorientation of necessity resolves into a motor dysfunction, 
{ am thinking here of these disturbances in a more restricted sense. Such dis- 
turbances, never pronounced, were suggested in our study of praxis, optic-finger 
praxis and constructive praxis. In tests of the first two functions our patients were 
required to handle objects and to imitate finger gestures. Disability in these 
areas was infrequent and when present was seldom serious. More decided dis- 
turbances were observed in the tests of constructive praxis, in which the patients 
were required to make drawings, to work with wooden mosaics and blocks and 
to reproduce designs. The results in our study of gnosis were almost entirely 
negative. Our work in this area included tests of stereognosis, finger gnosis and 
autotopagnosis. While none of the typical neurologic syndromes were revealed 
in this area, transient autotopagnosic phenomena were seen from time to time 
in the early postoperative course. With respect to the general problem of motor 
phenomena, particularly the areas of praxis and gnosis, it must be said that frontal 
lobotomy is not an important factor. The disturbances in these functions are 


to be interpreted in terms of the psychotic manifestations rather than of neurologic 
dynamics. 


SUMMARY 


AND CONCLUSIONS 

The experimental work carried out on perceptual-motor processes seems to 
indicate that in this particular series of cases bilateral prefrontal lobotomy did not 
have an appreciable effect on the elementary motor integrative functions. In 
none of the patients was postoperative disturbance noted when there had been 
no preoperative disturbance. This situation held for all of the tests used in the 
evaluation of motor processes. It is true, of course, that there were instances in 
which preoperative disturbance disappeared after the lobotomy. We attribute 
this increased motor efficiency to a reflection of increased total adjustment on the 
segmental, or partial, patterns of behavior. We do not believe that there had 
been reorganization on a primarily motor level or that motor integration in the 
brain had been disturbed as a result of interference with intrafrontal connections 
or frontothalmopontile connections. While it must be admitted that animal studies 
have shown a definite relation between the frontal poles and motor function, the 
work with human material has not demonstrated the extreme motor dysfunction 
noted in lobectomized animals. This seeming contradiction, we believe, is to be 
explained in terms of differences in the cytoarchitectonic organization of the human 
brain and that of the lower animals. We have found, in our work with lobotomized 
patients, that while automatic acts, restlessness, synkinesis, gestalt dysfunction, 
apraxis and agnosis are sometimes observed both before and after operation, and 
that while these signs occasionally disappear after the neurosurgical procedure, 
the essential factor is the destruction of psychotic attitudes rather than altered 
neurodynamic organization. Thus, while the operative group showed both pre- 
operative and postoperative motor irregularities, and while the postoperative 
irregularities of patients who showed improvement were less pronounced than 
those displayed in the preoperative period, the pattern of motor dysfunction approx- 
imated that of psychotic patients in general. As clinical improvement became 
apparent, improved motor integration occurred, although there was no evidence 
of motor disturbances related specifically to frontal lobotomy. 
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USE OF INSULIN AS SEDATION THERAPY 


CONTROL OF BASIC ANXIETY IN THE PSYCHOSES 


THOMAS A. C. RENNIE, M.D. 
NEW YORK 


The use of insulin for the production of coma in the therapy of the psychoses 
has not fulfilled the expectations of a few years ago. A careful review of the 
literature * leaves no doubt that it has a definite place in the proper hands and in 
the management of the total problem. Most observers agree that its greatest 
advantage lies in the treatment of schizophrenia. Electric shock seems likely to 
replace insulin in treatment of all the affective conditions because of its better 
results and easier technic. 


The effectiveness of insulin in subcoma doses has received little attention. In this 
paper are described the results obtained in treatment of various psychopathologic 
conditions with a technic which stops short of the production of coma. Twenty- 


eight patients have thus far received this modified type of insulin therapy, with 
the production of somnolence and clouded consciousness, the treatment stopping 
just short of loss of consciousness and stupor phenomena (occasionally clonic 
twitchings and primitive movements occur). The neurologic effect has been thought 
to be a suppression of cortical and cerebellar activity, with possible release of 
activity associated with the basal ganglia and hypothalamus. The method offered 
complete safety and had none of the hazards of the coma or shock procedure. 


METHOD 


Each patient to be treated had a complete physical examination and a roentgenographic study 
of the chest. Complete studies were made on the blood, including determinations of the sugar 
content, cell count, specific gravity, nonprotein nitrogen level and insulin tolerance. Treatment 
was given six days a week, the dose starting with 10 units of insulin and being increased 10 
units daily until the amount was reached which produced deep sleep from which the patient 
could still be aroused with strong stimuli. Usually 50 to 90 units sufficed. Occasionally light 
coma occurred, but the patient was deliberately kept from proceeding into deep coma. The 
patient’s verbal productions under the effect of insulin were recorded and utilized for intensive 
psychotherapy during treatment. 


RESULTS 

The investigation was begun as a study of methods of controlling excitement. 
Soon it became apparent that with insulin dramatic relief of anxiety could be 
achieved in various kinds of excitement: schizophrenic, depressive and suicidal 
overactivities, and panic states—wherever, indeed, basic anxiety prevailed. It 
is the specific effect of insulin in the relief of anxiety that will particularly be 
described. The first patient selected for treatment showed a striking response 
in the sudden disappearance of anxiety and suicidal drive. 


Case 1.—A lawyer aged 24, unmarried, was in a serious depression. Three days after his 
admission to the hospital, on Sept. 9, 1941, acute suicidal excitement developed, and he made 
constant impulsive attempts to injure his head, choke himself, drown himself, pull out his tongue 
and rip off his genitals. He came of a family heavily loaded with manic-depressive psychoses. 


From the New York Hospital, and the Department of Psychiatry, Cornell University 
Medical College. 


1. Rennie, T. A. C.: Present Status of Shock Therapy, Psychiatry 6:127, 1943. 
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His father had a circular manic-depressive illness, for which repeated hospitalization was 
required. A paternal uncle had recurrent depressive episodes. A paternal aunt was hospital- 
ized for ten years with a circular manic-depressive psychosis. A maternal uncle was alcoholic. 
The patient’s sister had a depression lasting three months. His younger brother had a serious 
depression, for which he was hospitalized at the time this patient was admitted. 

The patient’s own illness began insidiously in February 1941. In September, just before 
his approaching marriage, he had an acute anxiety attack, became profoundly depressed and 
self depreciatory, made serious suicidal attempts and had to be admitted to this clinic five 
days later. The persistent suicidal attempts constituted an acute emergency; two special 
nurses were assigned to prevent his repeated self-destructive acts. Anxiety was evident in the 
rapid pulse and the fasting sugar content of the blood of 111 mg. per hundred cubic centimeters. 
For eight days he was given 0.4 Gm. of sodium amytal every six hours and was quieter. On 
cessation of medication he immediately resumed his self-destructive attempts. Insulin 
therapy was started with injection of 20 units, the dose being increased 10 units daily until 
the sixth day, after which his status was maintained on 50 units. In all, thirty-one treatments 
were given. At the end of six days, his excitement entirely disappeared; his suicidal attempts 
subsided, and he continued to improve steadily. During insulin treatment he was usually 
euphoric, frequently singing “I’m a sinner.” Sleep and weight rapidly improved. He was 
soon able to discuss his suicidal urges, his underlying anxiety toward his impending marriage 
and his fears that his genitalia would be too small. Active psychotherapy was thus made 
possible. He was discharged from the hospital four months later, almost recovered. <A 
month later he had recovered entirely and had excellent insight into the motivations of his 
aggressive, self-destructive behavior. 


In this case, the drop in pulse rate, the diminution of anxiety, the change from 
depression to euphoria during insulin treatment and the ease in talking, all pointed 
to a striking alteration of affective tone in the patient. A study of this patient after 
recovery forced an appreciation of the large role that anxiety played in the perpet- 
uation of the psychotic process and the remarkable improvement that could be 
expected when the anxiety was relieved. In the next case, one of homosexual 
panic with an acute excitement, an equally dramatic improvement was obtained 
through the cessation of anxiety. 


Case 2.—An unmarried man aged 23 entered the hospital on Feb. 22, 1942 in an acute 
schizophrenic excitement, with features of homosexual panic. He showed severe anxiety and 
fear, flushing, perspiration, rapid pulse and erotic gestures. Extreme anxiety was indicated 
by the high pulse rate, the elevated white cell count of 13,750, poor sleep and loss of weight. 
Administration of sodium amytal had no effect. He showed marked distractibility and flight of 
ideas, expectorated on the floor, was incontinent of urine, manifested decided aversion to male 
nurses, was mischievous and unpredictable in behavior and became assaultive to the nurses. After 
two and one-half months without improvement in his excited behavior, insulin therapy was 
begun, the maximum dose reached being 85 units. Thirty-four treatments in all were given, 
each dose being usually 75 units. Almost immediately his behavior improved. After five 
weeks the excitement was terminated. Insulin therapy enabled the patient to discuss his sexual 
preoccupations, family problems and other difficulties. Fear and anxiety disappeared. Improve- 
ment continued steadily until his complete recovery. 


It soon became evident that insulin therapy affected anxiety in all varieties 
of the schizophrenic disorder. The effect was well demonstrated in the following 
case of acute catatonic stupor. 


Case 3.—A student nurse aged 20 was admitted to the hospital on Dec. 18, 1942. Her illness 
began one week prior to admission, during her first week of training, when she was homesick 
and unable to make friends, feared she had failed a test and suffered from the delusion that 
she was involved in an abortion. She complained of feelings of unreality and difficulty in 
concentration and in expressing herself. Within three days she became increasingly appre- 
hensive and anxious and spoke of disturbing voices. She was preoccupied with thoughts of 
dying. During the first several days in the hospital she was extremely fearful, screamed, 
thought she was to be killed and heard her mother’s and father’s voices. She then became 
mute and resistive and passed into a typical catatonic stupor, with rigidity, incontinence and 
retention of saliva. Anxiety was indicated by poor sleep, a rapid pulse with a rate of 130, 
and elevation of the blood sugar (125 mg. per hundred cubic centimeters). With intravenous. 
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administration of sodium amytal she showed little relaxation. Insulin therapy was started 
ten days after admission and was continued for fifty treatments, with a maximum dose of 
65 units. Within three weeks, her stupor was terminated; the anxiety had disappeared, and 
she became more accessible to psychotherapy. Six months later she was discharged as 
recovered, having discussed at great length her personality makeup and difficulties. 


Through the rapid alleviation of anxiety, with the consequent improvement 
in the whole disorder, these patients became accessible to intensive psychotherapy. 
Yet even when psychotherapy was not possible, the mere alleviation of anxiety 
brought about symptomatic improvement. This was illustrated in another type 
of schizophrenic disorder. 


CasE 4.—A single woman aged 24, in a state of hebephrenic scattering, had an insidious 
onset of her illness eight months prior to admission, on Jan. 9, 1942, when she suddenly 
confessed to her mother having had sexual relations. She continued at work but complained of 
abdominal pain and fatigue, was suspicious of her mother and accused her of having an affair 
with her adopted son. The patient spoke of her employer’s making advances to her and 
alternated between depression and inappropriate giggling. She seemed preoccupied with war 
and sexual topics. She grew more restless, wandered about at night and finally became 
incoherent. Her course in the hospital was marked by three well defined episodes of excitement. 

Five days after admission she became increasingly apprehensive, refused meals, showed 
fear and anxiety and made references to her losing her soul, going to hell and being dead. The 
period of sleep ranged from four to six and a half hours. On the third day in the hospital 
the pulse rate increased suddenly to 110 a minute. She became excited and panicky, dis- 
organized in her activity and incoherent in speech. With administration of barbital, 0.15 Gm. 
three times a day, and sodium amytal, 0.4 Gm. at night, this excitement subsided rapidly, and 
her pulse rate dropped. On January 26, while she was still under treatment with sedatives, 
her pulse rate began to rise. On January 30 use of barbital was discontinued, in preparation 
for insulin treatment. In the next three days her pulse rate rose to 130. She became excited 
and panicky, disorganized in her activity and incoherent in her speech. She was hallucinated, 
appeared much frightened and shouted continuously to drown out the hallucinatory voices. In 
spite of the sodium amytal, she did not sleep at all for two nights. The patient was in an 
acute excitement when insulin therapy was begun, on February 4, with injection of 25 units. 
The dosage was increased gradually until 85 units was being utilized. On the second day 
of insulin therapy sleep began to improve. At the end of one week of the therapy, when the 
dose had reached 55 units, the most severe fear, tension and anxiety had largely disappeared.” 
She continued to improve rapidly, was better oriented and more in contact with her environ- 
ment and seemed more cooperative and sociable. In spite of her improved appearance and 
behavior, she was not able to talk coherently with her physician but remained silly. She 
talked with other patients in a superficial manner but was able to visit on a floor for patients 
in a more advanced stage of convalescence. In all, twenty-one insulin treatments were given. 
On February 18 and 27 and March 8 an untoward convulsion occurred early in the morning, 
within one hour after injection of insulin in doses of 85, 100 and 80 units respectively. For 
this reason, and because of her improvement, insulin therapy was stopped on March 8. Sleep 
at this time was adequate with administration of 0.2 Gm. of sodium amytal at night. Imme- 
diately on cessation of insulin treatment tension increased. Within a week she asked to be 
moved back to the floor for disturbed patients, where she spent an entire night praying in an 
agitated manner. Once more anxiety and fear became prominent. On March 15, treatment 
with 50 units of insulin was again started, preceded by hypodermic injection of 0.13 Gm. of 
phenobarbital. Immediately her behavior again began to improve. In four days her spiking 
pulse leveled off ; sleep definitely improved; tension and anxiety diminished, and she was able 
to resume visiting on a floor for semiconvalescent patients. She went into coma with a dose 
of 55 units and hence her status was maintained on 40 units. After fifteen insulin treatments, 
without occurrence of convulsions, she returned to socially adequate behavior, but with notable 
vagueness in conversation. Her weight steadily increased, and the acne with which she was 
afflicted was much better. She maintained this improvement for four weeks. Again her 
behavior became scattered and hebephrenic, and she was transferred to another hospital. 


In this patient, insulin achieved better results than could be obtained with drug 
sedation. Two episodes of excitement with fear, tension and anxiety soon quieted 
down under treatment with insulin, and she was left superficially improved but 
with many evidences of personality disorganization, as shown by her flat affect, 
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inappropriate responses, changes of mood and vague expressions of delusional ideas 
of control. This case illustrated that insulin cannot be expected to modify a funda- 
mental schizophrenic process. Its real effectiveness here lay in the control of the 
excitement, and it constituted an effective adjunct to the total psychiatric therapy. 

The effectiveness of this form of insulin therapy in reducing anxiety was not 
limited alone to the schizophrenic process. The same striking result was shown 


in a youth aged 20 with severe manic excitement and recognizable underlying 
anxiety. 


Case 5.—A Jewish student aged 20, single, entered the hospital on Feb. 21, 1943 after 
two weeks of increasing restlessness, overtalkativeness, elation, sleeplessness, push of talk and 
humming, this excitement terminating one day previous to admission in confused, disoriented 
behavior. On admission he was extremely tense, with considerable anxiety underlying his 
elation. Although anxiety was manifested in an extremely rapid pulse, the sugar content of 
the blood was not elevated, being 93 mg. per hundred cubic centimeters. He spoke freely of 
his auditory hallucinations, of the voices directing his activities, of his preoccupations con- 
cerning his fear of induction into the Army and of his sexual life and his bodily functions. 
Three weeks later there developed more intense excitement of an erotic nature; he exhibited 
aggressive and assaultive behavior and showed a definite paranoid state, with delusions sug- 
gestive of schizophrenic features. His pulse and blood pressure became elevated, and his 
hypochondriacal concern became more and more severe, centering around anxiety concerning 
his heart. At the height of his excitement insulin therapy was begun. In all, fifty treatments 
were given, the maximum dose being 80 units. Within six days the excitement had begun 
to subside, and the patient was able to gain rather remarkable insight. In psychotherapeutic 
sessions he was able to discuss at length his concern about his draft status, his sexual orien- 
tation, his resentment toward his parents, his need for emancipation from home and his plans 
for the future. 


In several of the patients hallucinatory experiences rapidly disappeared as the 
anxiety was relieved. What happens in the psychopathologic processes of such 
patients under insulin treatment is of great interest and may offer an opportunity to 
obtain insight into the dynamics productive of anxiety. 


Case 6.—In an 18 year old Jewish youth an acute psychosis developed with schizophrenia, 
one week after induction into the Army. He entered the service willingly, but with fear and 
much bravado, was uneasy and feared he was going to be shipped abroad. Five days after 
induction, while on the train en route to another camp, he became acutely disturbed and com- 
bative, appeared disoriented, saw snakes and blood and was suspicious of some one’s cutting 
off his legs. On admission to this hospital, one month later, he appeared restless, overactive, 
tense and suspicious and obviously was hearing voices. With barbital sedation during the 
first week he became quieter, but was seclusive and negativistic and plugged his ears to shut 
out the voices. With intravenous administration of sodium amytal, he easily discussed his 
main preoccupations, saying that he was convinced he was still in the Army and that he was 
discriminated against for being a Jew. He had delusions that his parents had been killed, his 
legs cut off and his blood drawn from him. Two weeks later insulin therapy was begun, 
and in seven days, when the dose had reached 65 units, the voices had entirely disappeared. 
The patient was free of delusions; his paranoid suspicions had cleared, and he remained 
pleasant, cooperative and friendly throughout the rest of the day. His improvement continued. 
Some two weeks later he was well enough to be visiting on the convalescent floor. Clearly, 
the rapid improvement was due to the immediate relief of his underlying anxiety. 


In the manic patient (case 5) anxiety could be witnessed in its actual evolution. 
Basically, the patient feared induction into the Army. In his manic state he 
exhibited sexual upheaval, with erotic talk and behavior toward the nurses. He 
discussed freely how he wanted to avoid the war and how he was concerned with 
fear for his sister’s reputation. Throughout this time, with ventilation of these 
dynamic factors, his excitement was diminishing. Ten days later he began a 
discussion of the Jewish problem, relating it to his rejection of his parents and the 
position in life which they offered him. The next day he discussed at length his 
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resentment of his uncle, a physician, who, during a physical examination several 
years previously, had frightened him about his cardiac status. On the third day 
a necessary physical examination stirred up considerable anxiety in him over this 
condition. He refused any further examinations. With this sudden reactivation 
of his anxiety, sexual factors again came into the foreground. He was erotically 
stirred by a new nurse on the floor. He began talking of his sexual preoccupations 
under considerable pressure. He told one of the male nurses of his impotence with 
a prostitute several years before. After this his excitement greatly increased, and 
his ideas were increasingly paranoid and fearful, he became openly assaultive and 
struck at male nurses, identifying them with the man whom he thought had seduced 
his sister. Auditory hallucinations developed. At this point insulin therapy was 
started, with rapid subsidence of the excitement and disappearance of the delu- 
sional and hallucinatory experiences. In this case increased anxiety kept alive the 
dynamic sexual factors leading to paranoid psychotic manifestations; with reliei 
of the anxiety through insulin therapy, the dynamic factors subsided, and _ the 
psychotic elaborations disappeared. The following case illustrates severe tension 
with auditory hallucinations and their disappearance under the influence of insulin, 
which relieved the tension. 


Case 7.—A woman aged 26, with schizophrenia of one year’s duration, had responded 
once previously to treatment with insulin and metrazol. On admission to this hospital, sh« 
showed a well advanced disorganized, scattered state. She complained a great deal of tension, 
which was manifested in her rapid pulse and fragmented sleep. After her first menstrual 
period she became tense, agitated, fearful and incoherent. Her tension mounted. She expressed 
fear of insanity, and in this setting of growing anxiety auditory hallucinations appeared 
With insulin therapy her tension rapidly subsided. She spoke of “the falling away of my 
symptoms,” meaning her auditory hallucinations. In her behavior she became much less 
vague, and conversation was better organized. Throughout the remainder of the period of 
treatment with insulin she remained free from delusions and hallucinations. 


In this patient a dramatic relief of underlying tension resulted in complete 
disappearance of the active psychotic process, even though at no time was she able 
to profit from any intensive psychotherapeutic investigation of her problem. 


COMMENT 

Scrutiny of the results in these cases of depressive, manic and schizophrenic 
reactions reveals that the psychopathologic state was strongly influenced by the 
presence of basic anxiety and that in each case the modification effected seemed 
to lie in the specific disappearance of the dynamic anxiety. 

In order to understand the results achieved, a review of the various concepts 
offered to explain the action of the so-called shock therapies was undertaken. 
While insulin, metrazol and electric shock treatments are all grouped together 
as shock therapies, their action on the human subject is quite different. The 
manner in which these procedures effect improvement is not known. Many 
theories have been advanced. Berze * expressed the opinion that the mechanism 
was like that in certain old psychiatric methods used to scare patients out of their 
delusions by making them fight for their existence. Boss* saw in it the appeal 
to the instinct to self preservation through the fear of death, and Jelliffe * viewed 


2. Berze, J.: Die Insulin-Chok-Behandlung der Schizophrenie, Wien. med. Wehnschr. 
49 : 1365-1369, 1933. 

3. Boss, M.: Die Grundprinzipien der Schizophreniebehandlung im historischen Rick- 
blick, Ztschr. f. d. ges. Neurol. u. Psychiat. 157:358-392, 1937. 

4. Jelliffe, S. E., in discussion on Wortis, J.: Hypoglycemia Treatment of the Psychoses, 
Arch. Neurol. & Psychiat. 38:191 (July) 1937. 
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hypoglycemia essentially as a death threat. Bychowski ° postulated a partial destruc- 
tion of the pathologie ego, and Glueck,® a strengthening of the forces of control, 
whereas Schilder* stressed the joy of rebirth after awakening from coma. He 
commented that after the shock most patients felt relaxed, free from anxieties and 
more ready to trust people about them. Weigert * emphasized the possibility of 
establishment of transferences in the period immediately after shock. Piers ® offered 
a psychoanalytic interpretation in the guiltless fulfilment of immense oral craving. 
Shapiro and Freeman *° and Friedman '' saw definite therapeutic value in the pro- 
duction of a period of confusion and amnesia. These authors overlooked the fact 
that although the amnesia produced may be involved in the rapid transformation, 
it is not likely to be the whole explanation, since the patient often maintains his 
improved status even though his memory returns. 

From the study of the present series of patients, it seems that a different and 
specific mechanism involved in the action of insulin can be defined. As long ago 
as 1912, Bleuler '* pointed out that affects and feelings can be absorbed into delu- 
sional formation. He stated that in cases of schizophrenia affective experiences 
were transformed into hallucinations and delusions, although the original affect 
could not be demonstrated or had become rudimentary. It seems possible that 
anxiety, like other affects, may lie behind delusional developments, only to be 
ultimately incorporated into the delusional system so that its role is no longer clearly 
seen. The results with patients 6 and 7 indicate that anxiety tends to keep dynamic 
factors alive and that relief of the anxiety permits them to subside. Owing to the 
influence of Freud, it has long been thought that sexual frustration causes anxiety. 
On the other hand, Féré '* pointed out that anxiety itself may cause sexual excite- 
ment. Sakel, in 1933, was the first to demonstrate that insulin could be successfully 
employed in diminishing the unpleasant anxiety symptoms related to withdrawal 
from morphine addiction. The results would indicate that Bleuler’s formulation of 
1912 deserves serious reconsideration now. 

In a study of this entire series, including patients with depressive and panic 
reactions, as well as schizophrenic conditions, possible indications for the effective- 
ness of insulin therapy seem to lie in the specific control of anxiety and fear. 
Instead of anxiety’s being considered as a discrete phenomenon, or entity, the extent 
to which it may permeate all psychopathologic reactions should be evaluated. Thus 
it may be a leading factor in an empty, scattered hebephrenic state, in catatonic 
stuporous withdrawal, in panics, in all kinds of excitement, even in elated manic 
states, in which often the patient in retrospect describes well the unhappiness and 

5. Bychowski, G.: Psychoanalyse im hypoglykamischen Zustand, Internat. Ztschr. f. 
Psychoanal. 23:540-547, 1937. 

6. Glueck, B.: The Effect of Hypoglycemic Therapy on the Psychotic Process, Am. J. 
Psychiat. 94:171-174, 1937. 

7. Schilder, P.: Notes on Psychology of Metrazol Treatment of Schizophrenia, J. Nerv. 
& Ment. Dis. 89:133-144, 1939. 

8. Weigert, E. V.: Psychoanalytic Notes on Sleep and Convulsion Treatment in Func- 
tional Psychoses, Psychiatry 3:189-209, 1940. 

9. Piers, G : Prognostic Observations in Insulin Treatment of Schizophrenia, Elgin State 
Hosp. Papers 4:34-45, 1941. 

10. Shapiro, H. D., and Freeman, W.: Shock Therapy (Insulin and Metrazol) in Neuroses, 
M. Ann. District of Columbia 8:65-72, 1939. 

11. Friedman, E.: Irritative Therapy of Schizophrenia, New York State J. Med. 37:1813- 
1821, 1937. 

12. Bleuler, E.: Affectivity, Suggestibility, Paranoia, translated by C. Ricksher, State 
Hosp. Bull. 4:481-601, 1912. 

13. Féré, C.: The Sexual Instinct: Its Evolution and Dissolution, translated by H. 
Blanchamp, London, London University Press, 1900. 
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prevailing anxiety behind the expression of elation. That anxiety may occur in all 
varieties of psychotic reactions is evident from the case histories previously cited. 
Clinical categories of terms too often becloud this fact by the assumption that mania 
is a state of pure elation, depression one of pure sadness and schizophrenia one of 
split affect. A psychosis is a method of reacting to personality or life factors ; 
dynamically, it must be recognized that conflict or anxiety lies behind all such 
developments. This may explain the failure of the psychiatrist to define any bio- 
chemical factors specific to schizophrenia. He has been looking for factors specific 
to a disease entity; what he finds are factors that are variable from case to case 
and may be far more related to the anxiety component than to a schizophrenic 
entity as such. In schizophrenia, attempts to define a specific factor responsible 
for the condition have led to varied and contradictory claims. Among the multiple 
physical alterations sometimes actually claimed as etiologic factors are: fever on 
admission, various cutaneous manifestations, erratic and depressed pulse rate, low 
blood pressure, diminished oxygen consumption, vascular hypoplasia, small heart, 
dropped heart, slow circulation time, low circulating volume of blood, cyanosis, 
dermatographia, vasomotor disturbances and gastrointestinal irregularities. Reac- 
tion to pilocarpine and epinephrine and changes in vasomotor tonus have been 
thought to point to an unstable autonomic nervous system. ‘The chemical obser- 
vations on the body fluids and the blood point to leukocytosis ; a normal, or perhaps 
sustained, blood sugar metabolism; low fatty acid and cholesterol contents of the 
blood, and a normal calcium content. The neurologic data point to low heat pro 
duction and abnormal heat regulation and to diminished or poorly active respiratory 
regulation. Definition of the endocrine status is poor, hinging on implication only 
of changes in the anatomy or the function of the sex glands, thyroid, parathyroid 
and pituitary. Theoretic consideration has been offered for the involvement of the 
hypothalamus, the diencephalon and the posterior lobe of the pituitary. Most 
of these somatic changes can be better explained as physiologic expressions of basic 
anxiety—hence their variability from case to case. 

Relief of anxiety would seem, then, to be a constructive approach to any of the 
psychotic conditions. The patient’s statements frequently support the fact that 
insulin alleviates anxiety. A catatonic, stuporous girl said: “Maybe it was the 
relaxing that helped me. I have been frightened for months, and I was finally 
able to tell the doctor about it.” A patient in a schizophrenic excitement said : 
“For the time being it relaxes me. It takes me away from myself.” <A patient 
in a hallucinated, disorganized schizophrenic state said: “The particular insulin 
I don’t like so well. It makes you better. The insulin stopped the voices, the 
noises. It calmed something down.” Another hebephrenic patient replied: “It 
relaxes me and makes me more at ease.” A recent patient in whom a catatonic 
stupor was averted replied while under insulin treatment: “I feel more composed 
inside.” 

Aside from the patient’s own statements, evidences of diminishing anxiety were 
frequently seen in a drop in pulse rate; a lowering of the sugar content and white 
cell count of the blood **; a fall in blood pressure; an increase in sleep, appetite 
and weight; disappearance of sweating, with improvement in the condition of the 
skin and occasional disappearance of unexplained mild fever. 

The observations on patients 3, 4, 6 and 7 suggest that Bleuler’s original con- 
sideration may be correct—that a strong affective experience, such as anxiety, can 
produce actual hallucinatory phenomena. In another patient (case 5) the observed 


14. Milhorat, A. T.: Small, S. M., and Diethelm, O.: Leukocytosis During Various 
Emotional States, Arch. Neurol. & Psychiat. 47:779-792 (May) 1942. 
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disappearance of delusional developments, with relief of the anxiety, again supports 
this thesis. While it is true that in some patients sedatives may appear to suppress 
an excitement, in most of the patients observed the sedation did not persist after 
withdrawal of the drug, while the effect of insulin was lasting. Catharsis seems an 
important part of the total effect. In several of the patients this was achieved 
briefly with intravenous administration of sodium amytal. The claim that a good 
response to sodium amytal foretells a good response to insulin cannot be supported. 
Eight of the patients received intravenous injections of sodium amytal. Six 
responded well and talked freely under the effect of the drug; yet 3 of these patients 
were among the 5 who responded poorly to insulin. Two showed only slight 
response; yet 1 of these (patient 3) responded well to insulin. One patient in 
catatonic stupor responded well to amytal and discussed his fears. With insulin 
the actual fear was reduced but no real ventilation was achieved. ‘The response 
to intravenous injection of sodium amytal, therefore, seems not to be an absolute 
criterion of good response to insulin. 

The attitude of the patients to the treatment varied considerably. A number 
of them were frightened by it, and several were openly antagonistic and could 
see no benefit from it, even though their condition had clearly improved. Two 
patients asked for the treatment. The remainder accepted the therapy without 
protest. 

Whatever actual physiologic process occurs remains to be defined. The fall in 
the blood sugar is the most striking phenomenon to witness. Little is actually 
known about the manner in which hypoglycemia affects the human system. It is 
accepted that cerebral anoxemia occurs during hypoglycemia. Consumption by the 
brain of both dextrose and oxygen is notably reduced. Other studies have revealed 
an increase in the secretion of the parotid gland, an increase in free and combined 
acidity of the gastric juice, an increase in leukocytosis and a decrease in the 
nonurea nitrogen, amino acid, potassium and inorganic phosphorus contents of 
the blood. 

It seems likely that these chemical constituents decrease because of the with- 
drawal of sugar from the blood stream, and presumably its deposition in the liver. 
These changes might be interpreted as a vagotonic response, although both the 
parasympathetic and the sympathetic nervous system may be involved. 


CONCLUSIONS 


In 28 patients who received this form of insulin therapy the results obtained 
were striking. Nineteen of the series showed marked clinical improvement, clearly 
justifying the method. Four others displayed some improvement. Only 5 of the 
group can be considered to have derived no benefit from the procedure. Of these 
5, 3 represented depressive and 2 schizophrenic reactions. These patients for 
whom insulin therapy failed had strong catathymic reactions and rigid, unbending 
personalities, in which either the psychopathologic process seemed uninfluenced 
by anxiety or the anxiety was so fixed and absorbed into the delusional system that 
it could not be released. The 19 patients who showed improvement and the 4 
patients who manifested slight improvement included persons with schizophrenic 
excitements, panic, catatonic stupors, hebephrenic dilapidation, suicidal depressions, 
depression with marked aversion (1) and manic excitement (1). The therapy 
proved a valuable method in aversion of stupors, interruption of frightening hallu- 
cinations and establishment of rapport. It permitted a marked degree of relaxation, 
released ability to discuss preoccupations easily and thereby provided the thera- 
peutist a real opportunity to get closer to the patient and his inner needs. It 
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permitted catharsis in certain strained fear states. Sometimes even when the patient 
never discussed any fundamental dynamic material, it released inner tension and 
strikingly relieved anxiety and fear. In short, it provided the best available method 
of permitting the patient to utilize psychotherapy. In every case active psycho 
therapy was carried out hand in hand with the administration of insulin. The 
method is one which placed the physician in a particularly valuable role with his 
patient. It provided a bridge to active psychotherapy. No claim can be made 
that the therapy constitutes a cure for a disease entity. Any procedure which 
can so effectively reduce anxiety, fear and tension of necessity makes the manage- 
ment of the patient easier, reduces the need for chemical sedation, provides four or 
five hours during treatment of effective sedation in rest and permits the interruption 
of preoccupations, which otherwise are kept alive by the basic anxiety. With the 
cessation of anxiety one can prevent rut development and features of aversion and 
negativism and can achieve freedom from hallucinations and avoidance of many 
of the psychopathologic features considered characteristic of the schizophrenic 
patient, such as disorganization of thinking and behavior. The effects of insulin 
are more incisive and lasting than chemical sedation, which appears not to achieve 
any such profound alteration of the basic anxiety. 

Insulin seems to be a good means of achieving effective sedation. lf it works 
primarily by reduction of anxiety, it deserves a fuller study in treatment of the 
essential anxiety neuroses. Its use should be tried also in general hospitals for 
such conditions as postoperative excitements. 

One can only hypothesize why a physiologic procedure such as insulin therapy 
should be effective. Some profound action on the central nervous system, pre 
sumably on autonomic centers, must be postulated. 


SUMMARY 


Administration of insulin in subcoma doses provides an effective method of 
sedation. Its specific action seems to be in alleviation of anxiety. With relief 
of anxiety, the psychotic manifestations sometimes rapidly disappear. The method 
is entirely safe and is far superior to that achieved by chemical sedation. Com- 
bined with active psychotherapy, it has proved of great value in the treatment of 
a series of difficult patients. 


New York Hospital. 
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Case Reports 


FAMILIAL MULTIPLE SCLEROSIS 
Leo A. Sprecert, M.D.,* Moses KescHNER, M.D., NEw York 


The paucity of recorded cases of familial multiple sclerosis verified by necropsy 
has prompted us to report 2 such cases which we observed at the Montefiore 
Ilospital. Many authors doubt or deny the occurrence of familial multiple sclerosis. 
“Some of the cases referred to,” said Bramwell, “have undoubtedly belonged to 
the category of familial spastic paraplegias.”” Putnam * stated: 

There are, to be sure, occasional instances in which two cases have occurred in the same 


family, but they are probably to be ascribed either to coincidence, or to confusion with 
hereditary ataxia which sometimes closely simulates multiple sclerosis. 


The majority of the reported cases have been described only clinically, and 
in view of the protean character of the disease it seems inadvisable to accept such 
cases as evidence of proved familial multiple sclerosis. A few cases, however, have 
heen reported with necropsy. 

Kramer * reported the case of a woman aged 49 whose disease began with a 
feeling of heaviness in the lower extremities, occasional diplopia, loss of urinary 
control, difficulty in speech and impairment of skilled movements. Examination 
disclosed congenital bilateral dislocation of the hips, slight nystagmus, slight 
temporal pallor of the optic disks, spastic paraparesis with increased knee jerks 
and ankle clonus, and the presence of Babinski, Mendel-Bechterew and Rossolimo 
signs. The patient’s condition improved, and on reexamination one year later only 
pallor of the disks and slight nystagmus were observed. Necropsy was not 
performed in this case, but examination of the spinal cord of the patient’s sister, 
the clinical picture of whose illness was not given, revealed lesions typical of 
multiple sclerosis. Schob * reported the cases of a brother and sister, with necropsy 
in each. The age of onset of the disease in the brother was probably about 37 
years. There was no record of a detailed neurologic examination other than the 
notation of hyperreflexia, a positive Romberg sign and ataxia. However, the 
presence of the last two signs was considered questionable because simulation was 
suspected. The sister probably became ill at about the age of 29 years. Exami- 
nation showed spastic paraplegia, absence of abdominal reflexes, a bilateral Babinski 
sign, end point rotary nystagmus, intention tremor and atrophy of the temporal 
half of the optic disks. At the age of 24 years the question of hysteria had been 
raised. Necropsy disclosed typical lesions of multiple sclerosis in both the sister 
and the brother. Thomas* reported clinically cases of multiple sclerosis in a 
mother and a daughter. The latter’s illness ran an acute course and probably was 
a form of so-called acute multiple sclerosis, or encephalomyelitis. Examination of 
the spinal cord of the daughter, as reported on later by Cournand,® revealed typical 
plaques of multiple sclerosis. 

* The work was done under the Alice G. Sachs Fellowship. 

From the private service of one of us (Keschner), and the Neuropsychiatric Division of 
the Montefiore Hospital for Chronic Diseases. 

1. Bramwell, E.: Modern Medicine, Philadelphia, Lea & Febiger, 1910, vol. 7, p. 145. 

2. Putnam, T. J.: Multiple Sclerosis and Encephalomyelitis, Bull. New York Acad. Med. 
19:301, 1943. 

3. Kramer: Demonstration aus dem Gebiete der Heredodegeneration, Zentralbl. f. d. ges. 
Neurol. u. Psychiat. 25:232, 1921. 

4. Schob, F.: Ueber multiplen Sklerose bei Geschwistern, Ztschr. f. d. ges Neurol. u. 
Psychiat. 80:56, 1922. 

5. Thomas, A.: Sclérose en plaques chez la mére et la fille, Rev. neurol. 2:714, 1929. 

6. Cournand, A.: La sclérose en plaques aigué, Thesis, Paris, Amédée Legrand, 1930. 
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Our cases were those of a brother and a sister, in both of whom the clinical 
picture conformed to the generally accepted symptomatology of multiple sclerosis, 
and in 1 case (that of the brother) the clinical diagnosis was verified histologically. 


REPORT OF CASES 

Case 1—S. F., a married woman aged 55, was admitted to the Montefiore Hospital on 
April 9, 1940, complaining of easy fatigability and progressive weakness of the lower extremi- 
ties of seven years’ duration. Three years before admission she began to have burning pains 
in the left leg and aching pains in the right leg. One year later urgency of urination 
appeared, and one year after that spontaneous flexion of the right lower limb occurred at 
the knee, which soon assumed a flexion deformity. At about the same time she experienced 
double vision on extreme lateral gaze. Three months before admission she became bedridden 
because of flexion of both legs at the knees. 

Her past medical history was noncontributory. Her family history, she maintained, was 
without significance except that an older brother (case 2) had been suffering from “arthritis” 
for over seventeen years. 


Examination.—Except for hypertension (170 systolic and 95 diastolic) and bilateral middle 
ear deafness, the general examination revealed nothing abnormal. 

Neurologic Examination—Neurologic signs were: spastic paraplegia in flexion, more pro 
nounced on the right side, and flexion cortracture of the right leg (at the knee); slight 
wasting of the intrinsic muscles of both hands, ataxia and slight decomposition of movement, 
with terminal tremor on the right side; generalized hyperreflexia (tendinous and periosteal ), 
with bilateral ankle clonus and Babinski sign and unobtainable abdominal reflexes; notable 
impairment of the senses of vibration and position in all four extremities, the sense of vibration 
being more affected than the sense of position; questionable temporal pallor of the right 
papilla; weakness of the left internal rectus muscle; poor convergence of both eyeballs on 
looking at near objects; bilateral coarse horizontal nystagmus on lateral gaze and vertical 
nystagmus on upward gaze, and weakness of the left side of the face of supranuclear type. 
The psychiatric examination revealed a moderate tendency to euphoria. 

Laboratory Data—Lumbar puncture yielded normal fluid under normal pressure; there 
was no subarachnoid block. The Wassermann reactions of the blood and spinal fluid were 
negative; the mastic curve was flat. Examination of the blood and urine gave normal results. 
\ roentgenogram of the vertebral column showed advanced productive spondylitis throughout. 


Course of the Disease-—The patient was discharged from the hospital on April 18, 1940, 
with her condition unchanged. On Nov. 11, 1940 in another hospital, she was subjected to 
bilateral tenotomy of the hamstring and adductor muscles, anesthesia being induced with 
cyclopropane and oxygen. After this operation both lower extremities were placed in plaster 
of paris casts. Three days later she became psychotic. In two weeks her mental condition 
improved. Recent examination by one of us revealed that the neurologic status was unchanged. 
Psychiatric examination disclosed no gross abnormalities. 


Case 2.—S. F., the brother of the patient in case 1, a man aged 54, was admitted to the 
Montefiore Hospital on April 10, 1940 with complaints of difficulty in gait for seventeen years, 
weakness of the right hand for four years and tinnitus of the left ear for several months. He 
was well until the age of 37, when he began to experience a peculiar sensation in the left 
leg, “as if it were sinking in mud.” Two years later his gait became unsteady, and he 
fell repeatedly. At about the same time there also appeared weakness and stiffness, at first 
of the lower and then of the upper extremities. The condition progressed gradually so that 
five years before his admission to the hospital walking became impossible and he was chair 
ridden. Six months before admission he was twice unable to urinate and on one occasion 
to defecate. 

He stated that one of his sisters (case 1) had recently been a patient at the Montefiore 
Hospital because of “arthritis.” Otherwise ‘the family history was noncontributory. 

Examination.—Except for bilateral middle ear deafness, scoliosis of the dorsal portion of 
the spinal column and bilateral talipes cavus, the general examination disclosed no noteworthy 
abnormalities. The blood pressure was 150 systolic and 100 diastolic; the pulse rate was 
96 per minute. 

Neurologic Examination.—Neurologic tests revealed: spastic paraplegia in flexion, only 
the toes being moved; spasticity of the right upper extremity and paresis of the left upper 
extremity; wasting of the intrinsic muscles of the hand and of both shoulder girdles; bilateral 
ataxia in the finger to nose test (it was impossible to determine how much of the ataxia 
was due to the incoordination and how much to weakness); generalized hyperreflexia (tendi- 
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-Plaques in the left medial and right lateral nuclei of the thalamus. 


Fig. 2——Plaques in the left vestibular and cochlear nuclei and at the level of the eighth 
nerve on the right side. Myelin sheath stain. 
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nous and periosteal) ; bilateral Babinski sign and absence of abdominal and cremasteric reflexes, 
and some impairment of the sense of position in the toes, loss of the vibratory sense from 
the toes up to the sixth dorsal segment and diminution of this sense in both hands 
Psychiatric examination showed that memory for past events was slightly defective. 
Laboratory Data.—Lumbar puncture yiélded normal spinal fluid under an initial pressure 
of 30 mm. of water; there was no subarachnoid block. The Wassermann reactions of the 
blood and spinal fluid were negative. The mastic curve was flat, and the total protein content 
was 48 mg. per hundred cubic centimeters. Examination of the blood showed moderate 
secondary anemia and lymphocytosis, with a count of 41 per cent. Urinalysis revealed a 
specific gravity of 1.008, a trace of albumin and innumerable white blood cells. Chemical 
studies of the blood revealed 37.5 mg. of urea nitrogen per hundred cubic centimeters. Gastric 
analysis disclosed absence of free hydrochloric acid even aiter an injection of histamine. The 
electrocardiogram showed low voltage. Roentgenographic examination of the chest revealed 
no abnormalities. 
Course of the Disease—The patient’s condition remained unchanged until Jan. 3, 1941 
when he suddenly became dyspneic, cyanotic and pulseless. He died seven hours later. 
Necropsy.—Plaques were observed in the motor convolutions; in the thalamus (fig. 1); in 
the periaqueductal area; in the floor of the fourth ventricle, extending to the exit of the eighth 
nerve on the right side; in the vestibular and cochlear nuclei on the left side (fig. 2): in the 
nuclei of Goll and Burdach on the left side; in the nucleus of the descending portion 


Fig. 3—Plaques in the posterior column of the dorsal region of the cord, with slight 
descending degeneration. Myelin sheath stain. 


of the left trigeminus nerve, some of the fibers of the medial lemniscus being caught, and in the 
posterior region of the lower dorsal portion of the cord (fig. 3). 


COM MENT 


The usual incidence and distribution of cases of multiple sclerosis are evidence 
that genetic factors are, in general, of little significance in producing this disease. 
However, the 2 cases we have reported, and similar instances in the literature, 
indicate that in a very small percentage of cases the influence of heredity must be 
considered. 


SUMMARY 


In a review of the literature on familial and hereditary factors in multiple 
sclerosis a few cases verified by necropsy were found. We report 2 additional 
cases of the disease in a brother and a sister, in 1 of which the diagnosis was 
verified at necropsy. We believe that in occasional cases hereditary factors may 
be of etiologic significance. 


Dr. Charles Davison made the neuropathologic examination. 


110 East Ninetieth Street. 
451 West End Avenue. 


ath 
a 
ith 


News and Comment 


DEPARTMENT OF PSYCHIATRY, McGILL UNIVERSITY 


McGill University announces the creation of a department of psychiatry and, in association 
with the Royal Victoria Hospital, the establishment of an institute for research and teaching. 
Through the generosity of Sir Montagu and Lady Allan, a building and an extensive site 
have been provided. 

The institute will contain fifty beds for patients suffering from early and acute psychiatric 
conditions. Facilities for intensive treatment are being set up. The development of research 
and treatment will be major objectives, and, with this in view, large and well equipped labora- 
tories are to be provided. 

The project is being supported both by the Rockefeller Foundation and the government of 
the Province of Quebec. Dr. D. Ewen Cameron has been appointed to the chair of psychiatry 
and will also be the director of the institute. 


PENNSYLVANIA PSYCHIATRIC SOCIETY 


The fifth annual dinner meeting of the Pennsylvania Psychiatric Society was held in 
Philadelphia on Oct. 7, 1943. 

Mr. John Corcoran, noted radio news analyst, commentator and writer, spoke on the 
subject of “Today”; “The Referral Center for Selective Service in Philadelphia” was described 
by O. Spurgeon English, M.D., Philadelphia, and the presidential address was delivered by 
George J. Wright, M.D., of Pittsburgh. 

Officers for 1943-1944 were elected as follows: president, Ralph L. Hill, M.D., Wernersville, 
Pa.; president-elect, George W. Smeltz, M.D., Pittsburgh; Secretary-Treasurer, LeRoy 
M. A. Maeder, M.D., Philadelphia. 

Councillors elected were: Leslie R. Chamberlain, M.D., Danville, Pa.; Theodore L. Dehne, 
M.D., Philadelphia; John N. Frederick, M.D., Pittsburgh; Ronald B. McIntosh, M.D., Selins- 
grove, Pa.; John F. Stouffer, M.D., Philadelphia; John I. Wiseman, M.D., Torrance, Pa., 
and George J. Wright, M.D., Pittsburgh. 

Auditors elected were: Robert S. Bookhammer, M.D., Philadelphia; Gomer S. Llewelyn, 
M.D., Mayview, Pa., and Howard K. Petry, M.D., Harrisburg, Pa. 

Address: LeRoy M. A. Maeder, M.D., secretary-treasurer, Chancellor Hall, 206 South 
Thirteenth Street, Philadelphia 7. 
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Obituaries 


CHARLES MACFIE CAMPBELL, M.D. 
1876-1943 


Courage, independence and wit were combined in Charles Macfie Campbell to 
make him a leader in neuropsychiatry with a host of friends. He played the game 
to the end, like the sound scholar and trained British sportsman he was. Even 
those closest to him knew nothing of his angina until shortly before his death, 
on Aug. 7, 1943. Through these last years he asked no relief from responsibility 
and work; he did not spare himself, and his exuberance did not lessen. The end 
came twenty-three days before he was to have become professor emeritus. That 
is the way he would go! 

Born in Scotland in 1876, he attended the George Watson Boys’ College to 
prepare himself for Edinburgh University, where he matriculated in 1893, graduat- 
ing in 1897 with the degree of Master of Arts and first class honors in philosophy. 
He had spent two summers abroad learning French and German; so he entered 
his medical studies at Edinburgh well prepared. In 1900 he took the degree of 
Bachelor of Science, with distinction in anatomy, physiology and anthropology. 
After a summer at the Salpétriére, he continued his medical studies in Edinburgh 
and graduated in 1902, summa cum laude, with the degrees of M.B. and Cu.B., 
receiving the McCosh Graduation and Medical Bursaries. Thereafter he did 
graduate work abroad—in Paris, under Marie and Babinski, and in Germany, 
under Erb, Hoffmann and Kraepelin. Returning to the Royal Edinburgh Infirmary 
in 1903, he became resident on the service of Alexander Bruce. In 1904 he came 
to America as a member of the staff of the Pathological Institute of the New York 
State Hospital. In 1907 he returned to Scotland for a year as assistant physician 
at the Royal Edinburgh Asylum and became a member of the Royal College of 
Physicians of Edinburgh. The next year he was asked to become an associate at 
the new Psychiatric Institute in New York and returned to America for the rest 
of his professional career. Here he began his long association with Adolf Meyer, 
both at the Institute and as a teacher at Cornell University Medical College. In 
1911 he was awarded the degree of Doctor of Medicine from Edinburgh for his 
thesis on “Focal Symptoms in General Paralysis.” For two years he was a psy- 
chiatrist at Bloomingdale Hospital, White Plains, N. Y., while preparing to go to 
Baltimore with Meyer. In 1913 he moved thither to become assistant professor 
of psychiatry at Johns Hopkins University and associate director of the Phipps 
Psychiatric Clinic. Here he was a brilliant teacher, especially for the resident 
staff. He and Mrs. Campbell (herself a doctor of medicine from Edinburgh) lived 
in a lovely house at Windsor Hills, and here the assistants and interns often came 
for delightful hours with the growing Campbell family. Happy years for all and 
great days at the Johns Hopkins Hospital, with Abel, Howell, Halstead, Mall and 
Welch keeping up the tradition of the founders and Howland, Janeway and Meyer 
at their best! But the war soon cast its shadow, and work at the Phipps Clinic 
became more strenuous, with fewer men to help and groups of Army officers to 
be trained in neuropsychiatry. For this Campbell became a “civil surgeon” in 
1917, and later, in 1918, he joined the United States Army as a private in order 
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to become a citizen and obtain a commission. The armistice interrupted this plan, 
and he never received his commission. 


In 1920 came the call to the chair of psychiatry at Harvard Medical School, 
combined with the directorship of the Boston Psychopathic Hospital. He gladly 
accepted these responsibilities, for which he had so long and carefully trained him- 
self, but he left with regret the genial setting of Baltimore, where he and Mrs. Camp- 
bell had made so many friends. The new assignment was arduous; to take the 
place of such a young and beloved man as Southard was a complicated and dit- 
ficult task, but Campbell soon made his place and took leadership. His twenty-three 
years of service to Harvard and the Psychopathic Hospital were active and happy, 
with multiplying responsibilities and interests both in psychiatry and in the academic 
circles in Cambridge, where he was welcomed as a scholar. He was a liberal in spirit 
and thought, and as free from prejudice as can be expected of a human being; only 
one prejudice can be detected in his life: a complete intolerance toward deceit, 
opportunism and appeasement. He was a strict disciplinarian, expecting no evasions 
from either his subordinates or his peers, but he had an understanding of the 
weaknesses and frailties of man, with more than ready willingness to give a 
helping hand to one who had failed along the way. He was not an indiscriminate 
hale-fellow-well-met, but no more companionable man could be imagined. A 
gifted speaker, with the facility to turn a word or phrase in fun, with a twinkle of 
the eye and a warming smile, he was a leader at medical meetings and banquets. 
He had a broad interest in the cultural side of life, especially in literature and 
philosophy. A rapid reader with a retentive memory, with an ability to recall 
quickly matters appropriate to the conversation of the moment, he was an unusually 
interesting conversationalist. No one ever heard him say a word in praise of 
himself, nor did he encourage others to praise or flatter him. Sympathetic to 
others, he never sought sympathy for himself, never shared problems or woes with 
others. There were no soft spots in his firm yet lively character. 

Perhaps his most important contribution to psychiatric thought is found in his 
article entitled ““The Mechanism of Some Cases of Manic-Depressive Excitement” 
(M. Rec. 85: 681, 1914). This was essentially the first American declaration of 
the importance of the psychologic and social factors to be considered in the study 
of patients with affective disorders. Certainly this treatise gave expression to an 
illuminating point of view about the effect of life situations on personality; it 
considered the dynamic and genetic possibilities in the production of mental dis- 
order. It announced the path which Dr. Campbell was to travel in his clinical 
investigations during the next thirty years. It shows his meticulous consideration 
of the patient in the setting in which he lived, thought, felt and worked. Campbell 
was one of the earliest contributors in the field of psychiatry to recognize and to 
stress the importance of emotions, instinctive drives and personal problems in the 
causation of the syndromes which there is now a tendency to label psychosomatic 
disorders. At the same time he was one of the first to point out the relation of 
psychiatry to problems of general medicine. 

His most definite interest was in the problem of schizophrenia, which he 
studied intensively during all his Boston period. It is greatly to be regretted that 
the results of these studies have not been published. It may be assumed that he 
planned to use the years following his retirement in analyzing this material and in 
presenting the results of his studies. 

Even more significant than his numerous writings was the effect of his teaching 
of the young men and women specializing in psychiatry. To them he imparted 
his deep faith that the understanding of the individual patient was the foundation 
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on which all psychiatric study must rest and the basis for the therapeutic approach. 
Day after day and year after year he pointed out to succeeding groups of students 
and resident physicians the importance of a close physician-patient relationship, 


CHARLES MACFIE CAMPBELL, M.D. 
1876-1943 


and always during the thousands of days of this procedure there was enthusiasm 
for any discovery that helped to explain the meaning of the patient's reactions. 
His own continuing fascination with the clinical approach could not help being 
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contagious, and this influence has been carried to all parts of the country by 
his many pupils. 

He was a member of the following scientific societies: the American Medical 
Association ; the New York Psychiatric Society; the Association for Research in 
Nervous and Mental Disease; the Boston Society of Psychiatry and Neurology 
(president in 1924); the Eugenic Research Association; the American Psycho- 
pathological Association (president in 1918) ; American Neurological Association ; 
the American Psychiatric Association (president in 1937); the New England 
Society of Psychiatry ; the Massachusetts Psychiatric Society (president in 1935) ; 
the History of Science Society; the American Association of Hospital Social 
Workers; the British Medical Association; the Royal College of Physicians of 
Edinburgh, and Sigma Xi. 

He was a member of the American Board of Psychiatry and Neurology, serving 
as vice president from its organization in 1934 and as its president since 1941. He 
was a member of the Committee on Psychiatry and the National Research Council. 
He was psychiatrist to the Medical Advisory Board of Selective Service. 

His bibliography of scientific publications includes more than seventy separate 
items, of which five were in book form. It is significant that his earliest publica- 
tions dealt with neuropathologic and neurologic subjects and that his writings 
subsequent to 1911 were devoted to matters more definitely psychiatric. 


Harry C. Sotomon, M.D. 
STANLEY Copp, M.D. 
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Abstracts from Current Literature 


EpireD By Dr. J. ALPERS 


Anatomy and Embryology 


TERMINATION OF THE BRACHIUM PontTis. FRED A. METTLER and Apert J. Lusin, J. Comp. 
Neurol. 77: 391 (Oct.) 1942. 


Mettler and Lubin interrupted the brachium pontis in 7 cats without involving the cerebellum 
or its blood vessels. After two weeks the cerebellums were treated by the Cajal technic and 
the climbing and mossy fibers studied. No change occurred in the climbing fibers. The 
mossy fibers showed notable abnormalities. The loss in these fibers was estimated to be at 
least 50 per cent and was seen both in the vermis and in the hemispheres, especially in the ipsi- 
lateral one. Toward the anterior lobe and the posterior parts of the vermis the number of 


mossy fibers was nearly normal, Appison, Philadelphia. 


THE PyRAMIDAL TrRAcT: A FIBER AND NUMERICAL ANALYSIS IN A SERIES OF NoNn-DIGITAL 
MammMats (UncGutates). A. M. Lassex, J. Comp. Neurol. 77:399 (Oct.) 1942. 


Lassek studied the pyramidal tract at the uppermost part of the medulla in the cow, deer, 
goat, hog, mule and sheep. The medullas were prepared by a silver technic to show fibers. 
The area, expressed in square millimeters, and the number of fibers computed were as follows: 
cow, 2.97 sq. mm., and 540,000 fibers; deer, 2.89 sq. mm. and 490,000 fibers; goat, 1.98 sq. mm. 
and 260,000 fibers; hog, 1.8 sq. mm. and 210,000 fibers; mule, 3.74 sq. mm. and 412,000 fibers, 
and sheep, 1.42 sq. mm. and 238,000 fibers. The maximum caliber of the axons in ungulates was 


about one-half that in man. The fibers in the larger animals were no larger than those in 
the smaller animals. Fraser, Philadelphia. 


THE STRIATE AREA OF PRIMATES. GERHARDT VON Bonin, J. Comp. Neurol. 77:405 
(Oct.) 1942. 


Von Bonin studied silver and Golgi preparations of the area striata of man, macaque, 
mangabee, orang, Cebus, Tarsius, chimpanzee and Galago. He then analyzed the numbering 
of the layers in this area according to Ramon y Cajal, Brodmann and Lorento de No. 
Brodmann’s layer IVA is considered by von Bonin as layer iiiB because it is above the stripe 
of Gennari, which is homologous to layers iva and ivb of the parietal cortex. Von Bonin’s 
layers iva and ivb contain the stripe of Gennari and are layers 4 and 5 of Cajal. Layers 
V and VIA of Brodmann become layers va, vb and ve of von Bonin. Stratification was 
simplest in Galago and most elaborate in Tarsius. A characteristic area, the margo 
magnocellularis, was noted in chimpanzee, macaque and Cebus. The visual area of man 
was comparatively primitive in its pattern of lamination, but its supragranular layers were 
better developed than those in lower primates. The complexity of its pattern appears to be 
proportional to the size of the striate area in relation to that of the whole cortex. 


FRASER, Philadelphia. 


Prosst’s TRACT IN THE Cat. KeENnpDALL B. Corsin, J. Comp. Neurol. 77:455 (Dec.) 1942. 


Corbin studied the origin and course of that portion of the mesencephalic root of the fifth 
nerve which descends caudal to the exit of the trigeminal nerve in the cat. 


root was located by oscillographic recording of potentials elicited by stretch of the masticator 


The mesencephalic 


muscles. Small lesions were then placed by means of the stereotaxic instrument so as to 


interrupt the root at various levels from the motor nucleus of the fifth nerve to the region 
of the oculomotor nucleus. The animals were allowed to live for ten days and the medulla, 
pons and mesencephalon prepared by the Marchi technic. Fibers of Probst’s tract arose 
from the ventral one fourth of the mesencephalic root of the fifth nerve; its cells of origin 
appeared to be scattered throughout the extent of the nucleus of this root. The tract descended 
midway between the dorsal tip of the spinal tract of the fifth nerve and the genu of the 
seventh nerve close to the salivatory nuclei. It finally was located immediately ventral to 
the nucleus of the solitary tract. At the level of the dorsal motor nucleus of the vagus nerve the 
tract gradually disappeared. No collaterals were seen passing to the facial nerve or its 
nucleus or to the vestibular nerve. Corbin suggests that because of the intimate anatomic 
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relation between Probst’s tract and the salivatory and dorsal nuclei of the vagus nerve and 
the nucleus of the solitary tract there is a functional association concerned in masticatory, 


salivary and gustatory reflexes. Appison, Philadelphia. 


THe THALAMUS OF THE SHEEP: CELLULAR AND Frerous StTrucTURE AND COMPARISON 
witH Pic, Rappir AND Cat. Jerzy E. Rose, J. Comp. Neurol. 77:469 (Dec.) 1942. 


Rose studied the thalamus of the sheep in transverse, horizontal and sagittal series stained 
for myelin or Nissl substance. He divides the thalamus into the epithalamus, the thalamus 
dorsalis and the thalamus ventralis. The epithalamus is a single embryonic area from 
which develop the paraventricular complex, the pretectal group and the habenular complex. 
From the dorsal thalamus originate the anterior, medial, ventral and dorsolateral nuclear 
groups; the medial geniculate body; the dorsal nucleus of the lateral geniculate body, and 
practically all the interstitial nuclei. The ventral thalamus gives origin to the reticular 


complex and the ventral nucleus of the lateral geniculate body. Apprson, Philadelphia. 


STUDIES ON THE DIENCEPHALON OF THE VIRGINIA Opossum: III. Tue THALAMO-CorTICAL 
Projection. Davin Bopran, J. Comp. Neurol. 77:525 (Dec.) 1942. 


In addition to normal series of the brain of the opossum, Bodian studied 17 brains in which 
there was retrograde thalamic degeneration following cortical injury by thermocautery or 
scalpel. Three to six weeks after hemidecortication residual cells were scarce in all but the 
subparataenial, the parafascicular and the medial geniculate nuclei. Localization was precise 
with respect both to the projection of specific nuclei of the dorsal thalamus and to the 
projection of segments of most of these nuclei. Contiguous thalamic nuclei tended to project 
to contiguous cortical fields. Midline and commissural nuclei showed no degeneration. 


Fraser, Philadelphia. 


THe DECUSSATION OF MAUTHNER’S FIBERS IN FuNDULUS EMpBryos. JANE M. OPpPEN- 
HEIMER, J. Comp. Neurol. 77:577 (Dec.) 1942. 


Oppenheimer transplanted the Mauthner cells in embryos of Fundulus during gastrulation. 
In 8 embryos these cells were located either ectopically within the host brain or in comparatively 
discrete brain grafts that effected nerve connection with the host brain, and the fibers 
descended near their usual path but in general failed to cross. In embryos in which super- 
numerary Mauthner cells were located abnormally far laterally or unusually far anteriorly the 
supernumerary fibers remained ipsilateral. Oppenheimer suggests that the decussation occurs in 
normal and in experimental material only if the fibers reach the decussation level at a time 
specifically related to the occurrence of other particular events at this level, these events 
involving perhaps the differentiation of some of the great longitudinal pathways. 


Fraser, Philadelphia. 


Neuropathology 


A REVIEW oF BRAIN PATHOLOGY IN THE CONVULSIVE DisorDERS. WuILLARD W. DICKERSON, 
Am. J. Psychiat. 99:679 (March) 1943. 


Dickerson tabulated his observations, both gross and histologic, on examination of the 
brains of 150 patients suffering from convulsions. In one third of the brains no abnormalities 
could be seen, and the condition was considered idiopathic. Trauma was found to play a 
small role, while malformations of the cytoarchitectural type were frequently encountered. 
Dickerson could attach no etiologic significance to the pathologic changes. 


Forster, Philadelphia. 


A CASE oF BILATERAL LESIONS OF AREA 19 oF BRODMANN. ARNOLD P. FRIEDMAN and 
J. M. Nretsen, Bull. Los Angeles Neurol. Soc. 7:209 (Dec.) 1942. 


Friedman and Nielsen report a case in which the patient suddenly became blind and lost 
the power of revisualization. Though the parietal lobes were intact, the patient was unable 
to revisualize objects through the sense of touch. Autopsy revealed lesions in the occipital 


lobes affecting area 19 of Brodmann on each side. Lesko, Bridgeport, Conn. 


RECOVERY OF RABIES VIRUS FROM BRAIN OF UNDIAGNOSED CASE. M. SCHAEFFER and 


G. Lemwer, J. Lab. & Clin. Med. 27:1263 (July) 1942. 


Schaeffer and Leider recovered rabies virus in a case in which the cause of death was 
obscure. The presence of virus in the brain in this undiagnosed case was established by 
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animal passages, by demonstration of Negri bodies in the brains of inoculated animals and 
by immunologic methods. After the recovery of virus, further investigation revealed a history 
of dog bite and other data pertinent to rabies in a case in which the antemortem diagnosis 
was “psychoneurosis and acute anxiety.” The need exists to be ever mindful that atypical 
cases may occur in communities in which rabies is endemic. J. A. M.A 


MYASTHENIA GRAVIS, INCLUDING CASE REPORT AND NEUROLOGICAL AuTopsy. Henry G. 
Hapbtey, J. Nerv. & Ment. Dis. 97:6 (Jan.) 1943. 


Hadley reports an autopsy on a patient with typical myasthenia gravis who died of 
respiratory failure. Gross examination of the brain revealed softening of the pons. Micro- 
scopic examination showed vascular engorgement and perivascular hemorrhages in the thalamus 
and hypothalamus, especially in the mamillary bodies, and great dilatation of the perivascular 
spaces in the tegmentum of the pons, In two or three areas under the ependymal lining of 
the aqueduct there was an active proliferative process, with formation of nodules. Similar, 
less mature, nodules were noted elsewhere, and early subependymal changes were seen in a 
section through the fourth ventricle and the restiform body. The blood vessels of this region 
were engorged and the perivascular spaces dilated. The cells of the olivary nucleus were more 
shrunken, pyknotic and sparse than usual. Little change was seen in a section of skeletal 
muscle and in the pituitary gland. Cuovorr, M. C., A. U. S. 


AMYOTONIA (MyYATONIA) CONGENITA: OPPENHEIM’S Disease. G. B. Hassin, J. Neuro- 

path. & Exper. Neurol. 1:351 (Oct.) 1942. 

Hassin reports the clinical and pathologic changes in the case of a 6 month old Italian 
girl who presented the clinical picture of amyotonia congenita. She had had extreme weakness 
of the lower extremities since birth and was unable to sit up because of weakness of the muscles 
of the neck and back. The legs were motionless and extended but showed no atrophy. All 
tendon reflexes were absent.’ She died at the age of 7 months—the exact age at which a 
sibling had died of “paralysis.” 

Histologic examination of the spinal cord revealed scarcity of nerve cells throughout, 
especially in the lumbosacral region. Here some of the cells were reduced in size, appeared 
homogeneous and contained scant Nissl substance at the periphery. Occasional cells showed 
satellitosis and neuronophagia. A striking feature of the microscopic picture was the presence 
of numerous heterotopic nerve cells in the ventral spinal column, the posterior spinal roots, 
the pia and the subarachnoid space. The white substance of the cord contained increased 
numbers of microgliocytes, oligodendrocytes and cytoplasmic astrocytes. There was less myelin 
in the pyramidal tracts, the posterior column, the lateral limiting zone and the ventral root 
zone than in the marginal areas, the spinocerebellar tracts and the ventral pyramid. The 
peripheral nerves appeared normal. 

Microscopic study of muscle showed that in some bundles the fibers appeared normal, but 
in others there were hypoplastic muscle fibers interspersed with bundles of unripe embryonic 
fibers, and occasional hypertrophic fibers, some of which were in a state of regression. 

Similar changes, confined to the “peripheral neuromuscular neuron,” have been described 
in cases of Werdnig-Hoffmann disease (infantile progressive muscular atrophy). It is thought 
that in both diseases there is retarded development of the anterior horn cells, myelin sheaths 
and muscles. While Hassin feels that a differential diagnosis of either disease cannot be 
made from the microscopic appearance of the muscles or the spinal cord, it is noteworthy 
that the numerous heterotopic nerve cells observed in this case of amyotonia congenita have 


not been described in cases of Werdnig-Hoffmann disease. Campsett, Philadelphia. 


SCARLATINAL ENCEPHALOMYELITIS. N. W. WINKELMAN, J. Neuropath. & Exper. Neurol. 1: 
363 (Oct.) 1942. 


Because encephalomyelitis following scarlet fever is considered rare, Winkelman reports 
the clinical and pathologic observations in a case which appears unique in the severity of its 
neuropathologic changes. A 9 year old Negro girl manifested cerebral symptoms seven days 
after the onset of scarlatina. Competent staff members, who had treated many Negro patients 
with contagious diseases, stated that the rash was typical of that associated with scarlet fever. 
In addition to nuchal rigidity, the patient showed clinical evidence of widespread involvement 
of the cerebrum, brain stem and spinal cord. The cerebrospinal fluid contained 150 to 280 cells 
per cubic millimeter, over 90 per cent being lymphocytes. The patient became increasingly 
stuporous, pulmonary edema developed, and she died ten days after the onset of the illness. 

Grossly, the brain showed extreme congestion and some edema but no softenings or hemor- 
rhages. Microscopic examination revealed dilatation of the subarachnoid space, in which were 
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congested blood vessels, some free blood and numerous histiocytes containing pigment and 
debris. Practically all the cortical nerve cells displayed extreme changes, ranging from ischemia 
to complete destruction. A few rod cells were present. There was notable increase in glia 
cells, the predominating form being the fibrillary astrocyte. The cytoarchitecture of the cortex 
was not greatly disturbed. 

Both the gray and the white matter throughout the cerebrum, the brain stem and the spinal 
cord showed diffuse inflammatory involvement. Practically every small blood vessel was 
prominent because of swelling and proliferation of the endothelium, dilatation and congestion, 
or perivascular infiltration with lymphocytes and plasma cells, such areas being frequently 
surrounded by microglia cells. This infiltrative process was most prominent in the subcortex, 
in which perivenous necrosis was conspicuous. Many of the veins contained coagulated blood, 
and in a few, fibrin formation was beginning. In the brain stem the same general vascular 
and glial reactions were present, the process being more intense in the white matter. The spinal 
cord showed extensive demyelination, notable loss of ventral horn cells, glial overgrowth, and 
blood vessels “heavily mantled with lymphocytes, plasma cells, phagocytes and microglia.” 

The author emphasizes that in this case “the clinical condition was totally different from the 
usual mild recoverable neurologic complications seen infrequently in scarlet fever,” which 
complications have been thought to be due to the toxins of the streptococcus. He concludes 
that “the central nervous complications were not the result of the ‘scarlatinal organism itself,’ 
but developed from the release by the streptococcus of a virus lying dormant within the central 
nervous system.” 


CAMPBELL, Philadelphia. 


Psychiatry and Psychopathology 


IRRESPONSIBILITY OF JUVENILE DELINQUENTS. D. 
(Nov.) 1942. 


Thom discusses the group of juvenile nonconformists who are well endowed intellectually 
and are not suffering from a recognized type of mental illness but who are guilty of serious 
crime and are considered as incorrigible. As a case in point, he details that of a 15 year 
old boy who since the age of 3 had been a problem child, his offenses becoming increasingly 
serious and culminating in an atrocious murder. In the report of the psychiatrists who 
examined this boy the need was stressed for some rational medical and legal handling of the 
problem of the constitutional psychopath. Thom points out that the judiciary recognizes 
only frank mental disease and obvious mental deficiency as mitigating factors. Psychiatrists, 
on the other hand, have frequently come to consider the psychopath as irresponsible. The 
necessity for joint action of the legal and the medical forces is obvious. 


A. Tuom, Am. J. Psychiat. 99:330 


Forster, Philadelphia. 


CONSIDERATION OF RESULTS WITH 
Psychiat. 99:374 (Nov.) 1942. 


Oberndorf points out the difficulties in statistical evaluation of the results of psychoanalytic 
therapy. Much of the material is unavailable, as it is in private files. Moreover, the theoretic 
standards for evaluation of results are difficult to delimit. The statistics available indicate 
that 60 per cent of all patients were recovered or improved, which figure coincides with reports 
from institutions not employing intensive psychoanalytic therapy. Oberndorf points out that 
brief treatment along strict psychoanalytic lines frequently produces good results. He indicates, 
also, that there has been no correlation between the length and depth of analysis, on the one 
hand, and the permanency and quality of the result, on the other. The best results are 
encountered in treatment of the anxiety neuroses and conversion hysterias; the poorest results, 
with intellectual narcissistic persons and manic-depressive patients. Oberndorf believes that 
more patients have avoided hospitalization by means of psychoanalysis than have been hos- 
pitalized after analysis. 


PsyYCHOANALYTIC THERAPY. C. P. OBeRNporF, Am. J. 


Forster, Philadelphia. 


INVESTIGATION OF THE EFFECT OF INHALATION OF 9 PER CENT OXYGEN 
Non-Psycnuotic AND SCHIZOPHRENIC MALE SUBJECTS. 
Psychiat. 99:406 (Nov.) 1942. 


Holt subjected 13 male schizophrenic patients and 12 normal male controls to twenty minute 
periods of breathing a mixture of 9 per cent oxygen and 91 per cent nitrogen. The neurologic 
status of each subject was checked at five minute intervals during the procedure. Alterations 
of the plantar responses occurred in 1 patient and in 1 control. Under anoxemic conditions 
the schizophrenic patients had smaller pupils than the controls and manifested less miosis 
and less reaction to light. They also showed only slight impairment of consciousness, while 
3 of the control subjects had considerable impairment. Forster, Philadelphia. 


FOR 20 MINUTES 
L. Hott Jr., Am. J. 
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AUTONOMIC NERVOUS SYSTEM FUNCTION IN CHILDREN WITH BEHAVIOR PROBLEMS AS 
MEASURED BY THE Parotip Secretory Rate. R. S. Lourie, S. E. Barrera and E. | 
Stroncin, Am. J. Psychiat. 99:419 (Nov.) 1942. 


Lourie, Barrera and Strongin measured the secretory rate of the parotid gland in children 
with behavior problems. The method is a measure of the parasympathetic activity. Ninety 
seven children with behavior problems were studied; 45 of them had an abnormally high 
secretory rate. Follow-up studies of the clinical condition from six months to a year later 
indicated a higher incidence of improvement for those who had normal secretory rates. The 
authors conclude that while the parotid secretory rate appears to be a criterion of para 
sympathetic activity in children, it should not be considered an absolute index. 


Forster, Philadelphia. 


THe PsYCHONEUROTIC IN THE ARMED Forces. NicnHo_as Micuaet, Am. J. Psychiat. 99: 
651 (March) 1943. 


Michael points out that the psychoneurotic person is constitutionally unfit for military 
service and that despite the screening at induction centers such men are still entering the armed 
services. He indicates the role the family physician can play in the deferment of such persons. 
Michael concludes that while a few psychoneurotic men can be retained in the services during 
peacetime, and apparently do good work on limited duty, as a general rule their use is 


questionable. Forster, Philadelphia. 


ForENsIc ISSUES IN THE NEUROSES OF WAR. A. KaArpINER, Am. J. Psychiat. 99:654 (March) 


1943. 


Kardiner points out that the psychiatric picture presented by persons exposed to the hard- 
ships of war is necessarily confusing, since the external agent is operating on personalities 
of diverse nature. Thus, not a disease entity but a traumatic syndrome is to be expected. 
The neuroses in which the traumatic syndrome occupies the facade of the symptoms are con- 
sidered as traumatic. In this group of neuroses the symptoms are divisible into (1) defensive 
rituals, (2) autonomic disorders, (3) sensory-motor disorders and (4) syncopal episodes. The 
characteristics essential to all four types include (1) characteristic dream life, (2) alteration 
of disposition and character, (3) typical inhibitions and (4) a typical Rorschach picture. 
Kardiner stresses the importance of an understanding of the relation between the psycho- 
pathologic features and the origin and symptoms of the neurosis. This neurosis limits the 
patient’s action and psychophysical resources, with resulting reduced capacity for work and 
the issue of compensation. Early therapy is necessary for the prevention of intractability. 
Compensation should be reserved until after two years of unsuccessful therapy. 


Forster, Philadelphia. 


INFLUENCE OF INDIAN AND NEGRO BLoop ON THE MANIc-DEPRESSIVE PSYCHOSIS. 
SIEGFRIED Fiscuer, J. Nerv. & Ment. Dis. 97:409 (April) 1943. 


Fischer states that the distribution and type of manic-depressive psychosis vary among 
different peoples, probably in accordance with constitutional differences and body structure. 
He discusses the influence of Indian and Negro blood on this psychosis. The patients studied, 
12 in all, included 5 mestizos (with a mixture of Indian and white blood) and 7 mixed 
descendants of Indians, white persons and Negroes. Among the mestizos, manic phases of the 
psychosis prevailed; depressive states were infrequent and of short duration. The intensity 
of symptoms in both phases was slight. In the manic state, the patients exhibited slight eleva- 
tion of mood and some gaiety, though they were as frequently irritable and troublesome. 
Hyperactivity was mild; there was never a flight of ideas, and there was little distractibility 
or agitation. In the depressive state, affect was shallow, and there were no strong suicidal 
drives. The patients never appeared hopeless. As in the mestizos, among the descendants 
of white persons, Indians and Negroes the depressions were relatively infrequent and of low 
intensity, and the danger of suicide was negligible. The low incidence of suicides is in accord 
with experience generally in the Republic of Panama, where the number of suicides is 
insignificant. Manic states among patients of mixed white, Negro and Indian blood were more 
typical than those seen among mestizos. Elevation of mood was great, and a slight flight 
of ideas and distractibility were noted. The more intense the manic state, the more distinct 
were the physical negroid features, but the true mania seen in white persons was never 
encountered. The author feels that Indian blood causes extenuation of symptoms in the manic 
state, while mixture with Negro blood neutralizes to a certain extent this effect. The influence 
of this factor is not noted in the depressive states, since depressions are not characteristic of 
either the Indian or the Negro. Cnoporr, Langley Field, Va. 
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Two Factors IN THE PROGNOSIS OF ALCOHOLISM. 
16:632 (Oct.) 1942. 


Nagle asserts that the consumption of alcohol in beverage form is entirely a matter of 
personal equation. Because of this premise some patients must be subjected to reeducation 
directed along two lines: (a) the ability to practice self control, and (b) a knowledge of one’s 
maximum tolerance. The latter factor is brought to the patient’s attention in the form of the 
alcohol susceptibility test, which is a simple procedure to evaluate the susceptibility of the 
nerve tissue to chemical ethyl alcohol. 


JoHn M. Nac te, Psychiatric Quart. 


Lesko, Bridgeport, Conn. 


PSYCHOPHYSIOLOGY OF BLoop PRESSURE: I. PERSONALITY AND BEHAVIOR RATINGS. 
HAMILTON, Psychosom. Med. 4:125 (April) 1942. 


The studies recorded by Hamilton were based on the use of the methods and statistics of 
experimental psychology for the purpose of examining personality and behavior characteristics 
of young persons with elevated blood pressure. The main criterion for the selection of experi- 
mental and control groups was the systolic blood pressure, with arbitrary level of 138 mm. 
being used in separating the two groups. A single determination of blood pressure during 
routine physical examination was the sole factor defining and differentiating experimental 
and control groups. An attempt was made to study a wide range of psychologic variables in 
such a way as to yield quantitative data regarding the subjects. Among the psychologic 
tests were Harsh’s annoyance inventory, Allport’s A-S reaction study and McFarland and 
Seitz’s P-S inventory. A life history questionnaire was also utilized, and the results obtained 
from all studies were subjected to statistical analysis. 

The results indicated that persons with elevated blood pressure as a group exhibited 
tendencies toward decreased physical and social activity. They were inclined to move and 
walk more slowly and showed a tendency to avoid exercise and sports. They were some- 
what less dominant and self assertive, had fewer friends and were more susceptible to anger. 
Blushing and palpitation after exercise were the chief symptoms reported. 

Hamilton concludes that no evidence has been found in his varied tests which would 
support the contention that persons with elevated blood pressure are neurotic, unstable or 
physically hyperactive. However, it is noteworthy that the observations reported deal only 


with those aspects of personality and behavior which may be observed by the subject or his 
associates. 


J. A. 


SCHLEZINGER, Philadelphia. 


RELATION BETWEEN THE ELECTRICAL ACTIVITY OF THE CORTEX AND THE PERSONALITY IN 


ADOLESCENT Boys. J. R. GALiacuer, E. L. Gress and F. A. Gress, Psychosom. Med. 
4:134 (April) 1942. 


Gallagher, Gibbs and Gibbs report on a group of 200 boys between 14 and 15 years of 
age selected at random from a private school and considered to be superior to the general 
population of the same age level in regard to their capacity to do school work. An attempt 
was made to determine what relation exists between the electrical activity of the cortex and 
deviations in personality. The personalities were classified as poor, average and good. Traits 
indicating “poor” personality were seclusiveness, shyness, excessive nervousness, extreme 
irritability, marked emotional instability, eccentricities and asocial behavior. 

The electroencephalograms were analyzed primarily on the basis of frequency differences 
and were not classified as to the amount of alpha activity. No rigid relation could be 
determined between personality and electrical activity of the cortex. Nevertheless, it appears 
that if the electrical activity of the cortex falls within certain normal limits, the chances 
that the personality will be normal are increased. The deviations from the norm observed 
in the electroencephalograms of boys with “poor” and those in the electroencephalogram of 
boys with “good” personalities were in many cases identical, but cortical activity which is 
unusually slow is more likely to be associated with a “poor” personality, while cortical 
activity which is unusually fast is more likely to be associated with a “good” personality. 


SCHLEZINGER, Philadelphia. 


Tue Errect or Drucs ON BEHAVIOR AND THE ELECTROENCEPHALOGRAMS OF CHILDREN WITH 


Benavior Disorpers. D. B. Linpstey and C. E. Henry, Psychosom. Med. 4:140 (April) 
1942. 


Lindsley and Henry report on the electroencephalograms and behavior ratings of 13 
children with behavior disorders who were studied over a period of six weeks. Amphetamine, 
phenobarbital and diphenylhydantoin sodium were used, and the results show that the behavior 
improved notably with amphetamine medication. Decided improvement of behavior also 
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occurred with diphenylhydantoin, but this drug was less effective than amphetamine. Pheno- 
barbital when given after a period of amphetamine medication caused exacerbation of 
symptoms, but when given after an initial control period it produced insignificant changes in 
behavior. 

The electroencephalograms showed a number of statistically significant changes, but these 
were not pronounced and were not proportionate to the changes in behavior produced by the 
various drugs. The electroencephalographic changes were not always consistent for any one 
subject, for any one area of the head or for any one drug, when similar changes in behavior 
were noted. Therefore, the authors conclude that behavior disorders in children presumably 
have some relation to the abnormalities observed in the electroencephalograms, but that 
improvement in behavior may occur without any essential modification in the abnormal 
electrical activity of the cortex. ScHLEzINcER, Philadelphia. 
ALCOHOLISM AND INDUCTION INTO MILITAkY Service. ABRAHAM Myerson, Quart. J. Stud. 

on Alcohol 3:204 (Sept.) 1942. 


Myerson describes the types of alcoholic addicts examined by the induction board and 
classifies them as follows: (1) Saturday night drinkers. This group consists of men who 
work hard physically, who drink a few beers or whiskies daily but who on Saturday night 
get “stinko” and recover in time to go to work on Monday. The Boston group of psychiatrists 
believe that this type of heavy drinker is good military material. (2) Party drinkers. This 
group of heavy drinkers is also considered to be good military material. It is composed of 
men who attend parties two or three times a week, get tight frequently, are able to go to 
work the next day and abstain from drinking until the next party. (3) Spree drinkers. This 
group consists of men who, by the nature of their work, are subject to enforced sobriety and 
who make up for it by a long spree. When they are satiated they go back to work. The 
author divides pathologic sprees into two types: (a) that in which the drinker falls into a 
state of depression, either cyclothymic or as part of a periodic neurosis, and drinks until the 
depression or neurosis disappears, and (b) that in which the drinker goes without drinking 
for a long period, then suddenly takes the first drink and does not end until his money runs 
out or he is arrested or hospitalized. These drinkers are not accepted for the service. (4) 
Drinkers with social neuroses. This class of alcoholic addicts consists of men who, because 
of their bodily structure or functions feel self conscious, this preoccupation resulting in fears 
and phobias. (5) The sot. This is the most common type of draftee rejected for chronic 
alcoholism; he is more commonly known as the bayso bum, or the old soak. Alcohol to this 
patient is an end in itseli—the primary purpose of existence and not an escape or a way of 
softening life’s rigors. Lesko, Bridgeport, Conn. 
Some CasuaAL Data on DRINKING Hasits AMONG Two STRATA OF CIVILIAN WaAR WORKERS. 

Joun Dotvarp, Quart. J. Stud. on Alcohol 3:236 (Sept.) 1942. 


Dollard presents data concerning drinking habits among two strata of civilian war workers. 
The studies were carried out on migrant clerical and secretarial workers in Washington, D. C., 
and on skilled and unskilled migrant workers in war plants in Bridgeport, Conn. An increase 
of drinking was noted, probably due to a large extent to the migrant situation itself and the 
increase in earnings. 

The Washington group seemed to do more drinking than did the Bridgeport group. 
Members of the latter group who had recreational or social problems or were dissatisfied with 
working conditions drank more than they did at home. It was also observed that those who 
earned more money drank more than before the war. A larger proportion of those who 
worked on the day shift drank more than those who worked on the evening or the night shift. 
Married men separated from their families, like single men, appeared to drink more. 

In Washington, D. C., a significantly larger proportion of men than women spontaneously 
mentioned drinking as one of the things they did when they went out with their friends. 


Lesko, Bridgeport, Conn. 


Tue AtcoHot PropLEM IN MILITARY SERVICE. MERRILL Moore, Quart. J. Stud. on Alcohol 
3:244 (Sept.) 1942. 


Moore discusses the problem of alcoholism in military service. He believes it is essentially 
an emotional or a personality problem, just as it is in civilian life, though it is also directly 
related to the release of unspent energy in recreations and diversions. He asserts that 95 per 
cent of the men who drink too much while on leave would accept nonalcoholic entertainment 
just as readily, and he suggests that alcoholic entertainment in moderation in a wholesome 
setting should be encouraged and emphasized. Facilities for recreation and relaxation should 
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be provided for men in the service. The most important factor, he says, is to discover and 
understand the type of individual who drinks to excess and to keep him out of the armed forces. 


Lesko, Bridgeport, Conn. 
Diseases of the Brain 


THE RELATION OF NEUROTROPIC STREPTOCOCCI TO ENCEPHALITIS AND ENCEPHALITIC VIRUS. 


E. C. Rosenow, Proc. Staff Meet., Mayo Clin. 17:551 (Nov. 4) 1942. 


Rosenow has reported consistent isolation of a neurotropic type of streptococcus in epidemic 
encephalitis, epizootic encephalitis in the fox and equine encephalomyelitis. This type of 
streptococcus was isolated from fifty-five emulsions made from the brains of human beings, 
horses, sheep, a hog, a dog, a mink, a bat, chickens, wild ducks, a goose, a pheasant and fish 
that had died of encephalitis during the studies on the epidemic of encephalitis in North Dakota 
and Minnesota in 1941. The streptococcus was demonstrated in material obtained from 
nature, such as mosquitoes and flies; indoor and outdoor air; dust from air-conditioning filters ; 
water from first rains, lakes, rivers and streams, and soil from the bottom of a lake where 
deep-feeding ducks were dying. These materials and old chick embryo cultures of these 
materials which contained the streptococcus were inoculated into guinea pigs and mice. Thirty- 
nine specimens were inoculated into 174 guinea pigs and 236 mice; 53 per cent of the guinea 
pigs and 40 per cent of the mice died of encephalitis. ‘The parallelism of isolation of this 
type of streptococcus from, and the occurrence of encephalitis after inoculation of, diverse 
materials including washings from outdoor air, was so striking and constant as to suggest a 
relation between the streptococcus and the ‘virus’ and that the inciting agent of the epidemic, 
which occurred over such a vast area, was air borne. Accordingly, experiments were per- 
formed to test these ideas a step further.” 

“Pure cultures of forty-three different strains of the streptococcus, and filtrates of old 
chick embryo cultures of the streptococcus, far removed from original source and representing 
dilution of original material of never less than 10-20, were inoculated intracerebrally, intra- 
lingually or both intracerebrally and intralingually . into 126 guinea pigs and 307 mice. 
Forty-four per cent of the guinea pigs and 50 per cent of the mice [died of] encephalitis. 
Similar results were obtained in Rhesus monkeys. 

“The virus was found in the brain of animals that had died of encephalitis after inocula- 
tion of emulsions from brain tissue (1) of animals and fowl that had succumbed to spon- 
taneous encephalitis, (2) of animals that died of encephalitis after inoculation of material 
from nature and (3) of animals that succumbed after injection of virus derived from the 
streptococcus; this virus produced encephalitis consistently in guinea-pigs and mice in from 
three to seven or more passages. The streptococcus was isolated after the first or second 
passage of the three types of material from the brains of animals that had succumbed to 
encephalitis as follows: from eighty (40 per cent) of 198 brains of guinea-pigs cultured, 
from 163 (36 per cent) of 450 brains of mice cultured, and from the brains of animals that 
succumbed to successive passages of the virus. Ejighty-nine guinea-pigs and 243 mice 
remained well after inoculation of forty-seven control emulsions and filtrates of emulsions of 
the brain of normal guinea-pigs and mice or sterile chick embryo mediums. Cultures from 
the brains of forty-three guinea-pigs and 107 mice, 150 animals, that remained well and that 
were killed revealed streptococcus in only two instances. From these experiments it was 
concluded that the streptococcus which we have isolated so consistently was a probable source 
of virus.” 

Rosenow attempted to determine whether the streptococcus would invade the brains of 
animals caused to breathe, and perhaps to swallow, the streptococcus and, if so, whether the 
virus could be produced in this way. Pure cultures of streptococcus far removed from 
original source were nebulized into the air of cages in which mice were kept and were 
added to running water in which fish were kept. Encephalitis was produced in mice by this 
means. Moreover, emulsions or filtrates of emulsions of the brains of mice which died of 
encephalitis, when inoculated through three additional passages in mice, produced encephalitis 
in significant numbers in the three passages. 

Similar experiments were carried out on fish. Emulsions or filtrates of emulsions of the 
brains of 6 fish, representative of a group dying in large numbers in 1941 during the encepha- 
litis epidemic, produced encephalitis in 11 of 27 guinea pigs and in 22 of 38 mice after 
intracerebral and intralingual inoculation. Further experiments tended to show that the 
transmission of the streptococcus was by respiration or ingestion of the streptococcus con- 
tained in the water. 

“Sections of the- brains of the fish that died late after exposure to the streptococcus 
revealed lesions of encephalitis, as did sections of the brains of guinea-pigs and mice that 
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were inoculated with emulsions or filtrates of emulsions of the brains of fish and mice that 
were caused to respire the streptococcus. The lesions became more typical as the virus was 
passed successively through guinea-pigs and mice. Diplococci similar to those found in 
sections of the brain in studies of epidemic encephalitis in human beings were found in the 
lesions of some of the animals that died from spontaneous encephalitis and in the lesions of 
guinea-pigs and mice that succumbed to encephalitis after inoculation of virus strains obtained 
from nature and from experimental animals. A virus phase of the streptococcus appeared to 
have developed in the mice and fish that were made to respire and perhaps swallow the 
streptococcus.” 

Rosenow concludes from his experiments that (1) the streptococcus is a source of what is 
now considered virus, (2) that virus represents the filtrable phase of the streptococcus and 
(3) that spread of the streptococcus by air was a major factor in causing encephalitis to 


occur in epidemic proportion over such a vast area in 1941, Avpers, Philadelphia 


METASTATIC BRAIN ABscess. Ropert W. Buxton and M. L. Wuire Jr., Surgery 13:309, 1943. 


In 6 of a series of 132 cases of chronic nontuberculous empyema metastatic abscess of 
the brain was present, an incidence of 4.5 per cent. In all cases in which the empyema was 
classified as chronic the known duration was three months or more. In only 1 of the 6 cases 
was the pulmonary tissue underlying the pleural space free from suppuration. In 4 cases no 
residual empyema cavity existed at the time of death. Of 72 cases of metastatic abscess of 
the brain collected from the literature, the cerebral complication arose from an intrinsic 
pulmonary suppurative process in 82 per cent and was attributed to empyema in 18 per cent. 
In the authors’ cases the cerebral condition ran an acute course, in 4 cases the period from 
the onset of cerebral symptoms to death being five to ten days. None of the abscesses were 
encapsulated; in 4 cases the lesion was solitary, in 1 case multiple and in 1 case multilocular. 
In 2 cases the abscess ruptured into the ventricles, and in all cases purulent meningitis was 
present. No definite correlation was noted between manipulation at the site of drainage of 
the empyema cavity and the onset of cerebral symptoms. In 2 cases the cerebral abscess 
was drained surgically, and in 1 the abscess was evacuated through the exploring needle. In 
these 3 cases appropriate chemotherapy with sulfonamide compounds was carried out, but 


all the patients died. SHENKIN, Philadelphia. 


ARTERIAL HYPERTENSION IN RELATION TO HYPOTHALAMOHYPOPHYSIAL SYSTEM. A. VAN 
BoGAert and F. vAN Baarve, Cardiologia 5:275, 1941. 


Van Bogaert and van Baarle point out that in some cases of essential hypertension there 
exist diverse sympathetic signs which resemble those produced by experimental stimulation of 
the hypothalamus in dogs. The authors explored the possible role of hypophysial hyperactivity 
or of normal hypophysial secretion on the stimulation of the hypothalamic centers and tracts. 
As a result of a critical study of signs of hypophysial hyperactivity in a case of essential hyper- 
tension, the authors have arrived at the following conclusions: Liberation of the encephalobulbar 
sympathetic pressure centers causes, on the one hand, arterial hypertension and, on the other, 
excessive secretion of the hypophysial hormones. Numerous animal experiments enabled the 
authors to prove this hypothesis. The presence of hypophysial hormones in larger than normal 
quantities in the body fluids does not permit the conclusion that a causal connection exists 
between this hypophysial secretion and the increased blood pressure, since both are independent 
sequels of an excitation of the sympathetic encephalobulbar centers, among them those of the 
hypothalamus. 1. A. M. A. 


SyOcREN’s SYNDROME: Its RELATION TO THE PLUMMER-VINSON SYNDROME AND RIBOFLAVIN 
AvitAMinosis. A. FRANCESCHETTI, Confinia neurol. 4:343, 1942. 


Sjégren expresses the belief that the filiform keratitis described by Leber in 1882 is not 
merely an ocular manifestation but part of a general syndrome characterized by extreme 
dryness of all the mucous membranes. Franceschetti states that there is a resemblance between 
the syndrome of Sjégren and that of Plummer and Vinson, in which dysphagia is associated 
with secondary anemia and superficial glossitis. Meulengracht and Bichel noted the close 
resemblance between the Plummer-Vinson syndrome and ariboflavinosis; as a consequence, 
Franceschetti postulates that the Sjégren syndrome may present the ocular signs of riboflavin 
deficiency. The increased sedimentation rate, however, and the frequency of symptoms referable 
to the joints do not permit the exclusion of an infectious factor. Franceschetti found normal 
values for vitamin A in patients with Sjégren’s syndrome. He treated 2 patients with daily 
injections containing thiamine hydrochloride, riboflavin, nicotinic acid, pyridoxine and panto- 
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thenic acid. One of the patients was favorably influenced as far as the condition of the 
buccal mucous membrane was concerned, but in the other only the rhagades was influenced. The 
author concludes that although the role of riboflavin in the Plummer-Vinson and Sjégren 
syndromes is far from clarified, one is justified in pursuing investigation along these lines. 


DeJonc, Ann Arbor, Mich. 


A CASE oF TrAuMATIC NarcoLtepsy. C. J. Urecura, Confinia neurol. 5:132, 1942. 


Urechia reports the case of a man aged 31 who manifested narcolepsy, increased salivation 
and right hemiparesis after an injury to the skull. He postulates the presence of a lesion in 
the vicinity of the third ventricle, involving the centers controlling sleep and the vegetative 


tunctions. DeJonc, Ann Arbor, Mich. 


PARALYTIC SYNDROME Due TO CANCER OF THE PaARotIp. ALFREDO C. MENZANI and JUAN 
CHIARAVALLE, Rev. neurol. de Buenos Aires 7:254 (July-Sept.) 1942. 


Menzani and Chiaravalle describe a case of cancer of the parotid gland with involvement 
of the lower cranial nerves and call it an instance of “paralytic syndrome of cancer of the 
parotid gland,” a term used by Collet and Bonnet. 

A man aged 40 had sudden onset of paralysis of the right side of the face and noticed 
coincidentally a nodule in the parotid gland on the same side. During the next ten months 
he lost 22 pounds (10 Kg.). When first seen he had total paralysis of the right side of the 
face, paralysis of the palate, difficulty in swallowing and dysphonia. At operation an encapsu- 
lated tumor, located between the tip of the mastoid and the angle of the maxilla, was removed, 
with exposure of the facial nerve, which was discolored and flattened. Eight months later 
the following signs, all on the right side, were present: complete paralysis of the face; total 
involvement of the vagoglossopharyngeal complex except for taste; paralysis and atrophy of 
the sternocleidomastoid and trapezius muscles, and atrophy and paralysis of the tongue. 

The authors conclude that the involvement of the ninth, tenth, eleventh and twelfth nerves 
occurred as result of metastasis to the glands of the lateral pharyngeal space, since they were 
not able to demonstrate sufficient tumor growth to cause direct pressure on these nerves. On 
the other hand, the facial nerve, as shown at operation, was directly compressed by the 
neoplasm. They believe that the progressive involvement of the nerves in the manner described 


is typical of cancer of the parotid gland. Pretrt, New York 


CEREBRAL LOCALIZATION. RAUL GARABELLI, Rev. neurol. de Buenos Aires 7:289 (Oct.-Dec.) 
1942. 


Garabelli reports 2 cases of tumor of the left frontal lobe associated with motor apraxia. 
The first case was that of a woman aged 50 who was hospitalized because of epileptiform 
seizures. She showed spatial and temporal disorientation, mental dulness, inattention, slow- 
ness of movements, loss of initiative and hesitancy. Soon after admission she began to have 
jacksonian spells, involving chiefly the right upper extremity and the right side of the face. 
Careful tests of the movements of the head and extremities showed pure motor apraxia on 
both sides, more pronounced on the right. It was established that the patient could under- 
stand perfectly the orders given. She was observed for five years, during which time the 
apraxia became gradually worse until it was complete on the right side and nearly so on 
the left, so that she was unable to walk or in any way to produce useful movements. Strength 
was retained throughout; no signs of involvement of the pyramidal tract developed. 

Autopsy revealed a meningioma, the size of a large orange, which had destroyed totally 
the first and second frontal convolutions, as well as the supracallosal gyrus, on the left side, 
at the same time compressing the third frontal gyrus downward. The tumor exerted pressure 
on the right frontal lobe, the genu of the corpus callosum and the caudate and lenticular 
nuclei of both sides, especially the left. 

The second case was that of a woman aged 37 with a history of character changes and 
hypersomnia of six and a half years’ duration. Five years after the onset of these symptoms 
she had her first convulsive seizure, and soon thereafter vision became impaired. Papilledema 
and increased intracranial pressure suggested the presence of a neoplasm. Neurologic exam- 
ination showed diminished abdominal reflexes on the right side; otherwise, the status was 
normal except for apraxia. 

Again, in this case, the apraxia was more severe on the right side and was most noticeable 
in the lower extremity, the difficulty being less in the upper extremity. There was no dis- 
turbance of speech. 

A diagnosis of tumor of the first and second frontal convolutions was made. Autopsy 
revealed a glioma of the right prefrontal region, which destroyed the first and part of the 
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second frontal convolution and nearly all the frontopolar white matter. There was invasion 
of the supracallosal gyrus, the genu of the corpus callosum, the corona radiata and the 
opposite supracallosal convolution. 

The author notes that in both cases the postrolandic region was not involved and the 
gnosias were intact. The cases add further proof in support of the claims of Jakob (Semana 
méd., Oct. 31, 1907) that motor apraxias are of frontal lobe origin. Prerrt, New York. 


HEMORRHAGIC MENINGOENCEPHALITIS CAUSED BY EMBOLI OF ACTINOMYCES. JULIO ARANOVICH, 

Rev. neurol. de Buenos Aires 7:331 (Oct.-Dec.) 1942. 

Aranovich reports a case of invasion of the brain by Actinomyces, unusual because of the 
embolic character of the lesions. A man aged 42 had been operated on for gastric ulcers at the 
age of 25 and again at the ages of 40 and 41 years. On Jan. 30, 1941 a fourth operation was 
performed. The following day, while receiving an infusion of dextrose, he suddenly lost 
consciousness and became intensely pale. The blood pressure fell, and a febrile state developed. 
Hemiplegia of the left side appeared soon thereafter, and he died four days later, without 
further change in symptoms. Postmortem examination was limited to the head. Grossly, 
the meninges showed marked congestion, with small subarachnoid extravasations of blood 
in the right frontal and left occipital regions. Perivascular hemorrhages were present in the 
cortex, especially in the right frontal and the left occipitoparietal area, the head of the left 
caudate nucleus, the left internal capsule, both thalami and the cerebellum. 

Microscopically, the perivascular nature of the hemorrhages was established, and both 
neuronal and axonal degenerative changes were observed together with proliferative changes 
in the neuroglia in the older lesions. A large number of the vessels of the white matter 
were partially or totally occluded by dichotomous filaments and “metachromatic granules,” 
typical of Actinomyces. 

Aranovich, believes that the infusion of dextrose probably helped to spread an invasion 
from an unrecognized focus, not established by autopsy but probably of gastrointestinal origin. 
The presence of older vascular lesions presupposes occasional mild invasions of the blood 
stream, with the formation of a few scattered emboli on each invasion. 


Pretri, New York. 


CEREBELLAR SYNDROME OF MALARIAL ORIGIN. Marto MENbDEz and Nort Huaman, Rev. de 

neuro-psiquiat. 4:106 (March) 1941. 

A child aged 13 years was stricken by malarial fever, with chills, headache, fever and 
vomiting. Two months later, he felt dizzy and had difficulty in articulating, and his move- 
ments became incoordinate. He was unable to stand or walk without help, although muscular 
power and sensation were unaffected. There were also dysmetria, dysdiadokokinesis and 
nystagmus. 

Three months after the onset of the illness Plasmodium vivax was found in the blood 
With the administration of specific treatment (presumably quinine) the fever was abolished, and 
there was regression of the cerebellar syndrome during the following fortnight. 

DE GUTIERREZ-MAHONEY, Coral Gables, Fla. 


STRIATAL SYNDROME WITH RHEUMATOID ARTHRITIS AFTER Nitrous OXIDE ANAESTHESIA. 
A. M. Lorentz ve Haas, Acta psychiat. et neurol. 16:405, 1941. 


De Haas reports the history of a man aged 45 who underwent a gastric resection under 
nitrous oxide anesthesia. He was cyanotic during the anesthesia, and his respiration suggested 
lack of oxygen. There was arrest of breathing for two or three minutes. Artificial respi- 
ration and cardiac massage brought about first arterial pulsation, followed by the return of 
respiratory movements. The cessation of respiration must have increased the cerebral anoxemia. 
Chronic hypoxemia was probably the main cause of the development of a typical striatal syn- 
drome and mild signs of a lesion of the pyramidal tract. The report is presented chiefly 
because the patient, who had never had articular complaints, five weeks after the operation 
manifested pain, redness and swelling of various joints of the arms and legs. The rheumatoid 
arthritis was associated with fever. It has been suggested that a connection exists between 
lesions of the corpus striatum (or substantia nigra), as observed in cases of paralysis agitans, 
and conditions similar to osteoarthrosis and chronic rheumatoid arthritis. Some investigators 
consider that all abnormalities of joints falling within the scope of rheumatism (including 
therefore rheumatic fever and acute rheumatoid arthritis) are primarily determined cerebrally. 
The case presented here may be of some significance in this connection. As far as the author 
knows, no such case has been reported before. TI. A. M.A. 
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DupuyYTREN’s CONTRACTURE AND EpILepsy: CLINICAL CONNECTION BETWEEN DUPUYTREN’S 
CONTRACTURE, FrproMA PLANTAE, PERIARTHROSIS HuMERI, HELODERMIA, INDURATIO 
Penis PLasTICA AND EPILEPSY, WITH ATTEMPT AT A PATHOGENIC EVALUATION. 
M. Lunp, Acta psychiat. et neurol. 16:465, 1941. 


Lund has not been able to find in the literature any attempt to correlate Dupuytren’s con- 
tracture with epilepsy. His own observations at an institute for epileptic patients demonstrate 
that the two diseases concur sufficiently often to suggest a pathogenic relationship. The 
literature on pathogenesis of Dupuytren’s contracture emphasizes the hereditary factor, chronic 
trauma, a neurotrophic disturbance and, finally, a fibroblastic diathesis, a tendency to mesen- 
chymal hyperplasia. Dupuytren’s contracture may manifest itself as simple nodular thickening 
of the palmar fascia or may be associated with the characteristic puckering of the skin; there 
may be active or passive contracture of the fingers. The author had examined 190 male and 
171 female patients with epilepsy for the presence of Dupuytren’s contracture, fibroma plantae 
and periarthrosis humeri. Of the males, 22.6 per cent had nodules or thickened bands in the 
palmar fascia, 15.8 per cent had the characteristic puckering of the skin in the palm and 
11.6 per cent had contracture of the fingers. The percentages among the epileptic females 
were about half as high. Fibroma plantae was found in 13 males and 12 females; 22 of these 
had also Dupuytren’s contracture. Twelve patients had periarthrosis humeri, 11 of whom had 
Dupuytren’s contracture as well. Of 100 males and 100 females examined for “heloderma” 
(subcutaneous fibroma of the dorsal aspect of the middle joints of the fingers), the condition 
was found in 29 males and 13 females; 29 had Dupuytren’s contracture, as well as heloderma. 
Of 100 males examined for induratio penis plastica, the lesion was found in 3 patients; 2 of 
these had also Dupuytren’s contracture. Comparison with a control group consisting of 1,021 
workers doing hard manual labor showed that Dupuytren’s contracture was four times as 
frequent among the epileptic patients as among the workers; the degree of the contracture 
seemed to be more pronounced and the age of manifestation lower among the epileptic patients. 
Among the workers there was only 1 with fibroma plantae (0.1 per cent) ;' among male 
epileptic patients, there were 13 (6.8 per cent). Heloderma was about twenty times as fre- 
quent among the epileptic patients as among the controls. Future investigations should concern 
hereditary connections between epilepsy and fibroplastic diathesis, the possibility that these 
disorders are due to functional disturbances in the vasomotor system in epileptic patients (con- 
stant hypersympathectomy?) and the question whether prolonged treatment with phenobarbital 


could be responsible. 


GASTROINTESTINAL SYMPTOMS IN Tumors OF Bratn. H. E. Nuiersen, Ugesk. f. leger 
103:1530 (Nov. 27) 1941. 


Nielsen found that in 8 out of 25 cases of verified tumor of the brain gastrointestinal symptoms 
were the first signs of the cerebral disorder and dominated the picture until the diagnosis of 
brain tumor was made. He divides the cases into those of dyspepsia, in which the symptoms 
are more indefinite, and those of ulcer, in which the symptoms of ulcer are more’ or less well 
defined. The gastrointestinal symptoms do not afford an indication of the localization of the 
cerebral tumor, although most of the tumors had a near relation to the fourth ventricle. 
With respect to the relation between gastrointestinal ulcer and tumor of the brain, the 
importance of the neurogenic factor in pathogenesis of ulcer in general is emphasized. 


J. A. M. A. 
Muscular System 


SUBCAPSULAR CATARACTS IN DysTon1A MuSCULORUM DEFORMANS. EUGENE ZISKIND and 
RAPHAEL Korr, Bull. Los Angeles Neurol. Soc. 7:204 (Dec.) 1942. 


Ziskind and Koff report a case of dystonia musculorum deformans with polar cataracts. 
The interesting feature of the case is the presence of polar cataracts in a patient with a neuro- 
muscular disorder other than myotonia atrophica. 


Lesko, Bridgeport, Conn. 


Tue Errect oF VITAMIN E on THE MuscuLar Dystropuies. BERNARD J. ALPERS, HERBERT 
S. GAsKILL and A. Cantarow, J. Nerv. & Ment. Dis. 95:384 (Oct.) 1942. 


Alpers, Gaskill and Cantarow studied the creatine-creatinine excretion and the clinical 
features of 6 patients with progressive muscular dystrophy who had been treated with 
preparations of vitamin E for from six to twenty-three months. Each patient was studied in 
the hospital while receiving a weighed diet containing a constant amount of protein, and the 
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daily urinary output of creatine and creatinine was measured before and during periods of 
vitamin E therapy. It was found that the daily levels of creatine-creatinine excretion were not 
altered by the therapeutic measures, and in no instance was the creatine excretion consistently 
diminished or the creatinine output increased. Five patients showed no clinical improvement, 
and 1 showed definite progress of the disease. No additional effect was noted when vitamin B 


complex was added. Cuoporr, Langley Field, Va. 


STREPTOCOCCAL INFECTION OF MuscLe. J. D. MAcLENNAN, Lancet 1:582 (May 8) 1943. 


MacLennan presents a series of 8 cases of war wounds involving the limbs encountered 
in the Middle East during the present war. The cases were clinically similar in the presenta- 
tion of erythema of the affected part, a greater or less degree of foul odor, at least a trace of 
gas and edema, of varying degree, of both the skin and the underlying muscle. The bacteri- 
ologic diagnosis was made on the basis of the presence of hemolytic streptococci in all cases. 
No clostridia were seen. Anaerobic streptococci were present also in 4 of the 8 cases. 
Sections of muscle showed that the streptococci outnumbered by far all other organisms present. 

The author points out that the condition differs clinically from gas gangrene in that the 
odor is neither so foul nor so pungent as that of true gas gangrene and the muscle is alive 
and reacts to stimuli and has none of the boiled, coagulated appearance of tissue infected 
with anaerobic spore-bearing organisms. The skin is more involved in streptococcic than in 
clostridial infections. Outstanding is the presence of great numbers of streptococci in muscle 
smears. 

In 6 cases conservative treatment with oral and local administration of sulfonamide com- 
pounds was carried out, with recovery in all instances. In 2 cases amputation was done 
before the correct diagnosis was made; 1 of the patients died, and the other recovered. 


McCarter, Philadelphia. 


Myotonta CoNGENITA ATROPHICA: Stupy oF A F. Qurros M. and E. Garcia 
CARRILLO, Rev. mex. de psiquiat. 9:15, 1942. 


This is a study of the only family with myotonia to be reported from Costa Rica. Endocrine 
disturbances were frequent, as well as alopecia and cataract. The mother of the present 
family was myotonic. The maternal grandfather was not myotonic but had cataracts. In 
the present family 3 men, aged 26, 28 and 30, are myotonic. One woman is married and 
sterile and suffers from urticaria and Quincke’s edema but is not myotonic. One brother was 
born dead. The authors insist on the variations in the pathologic picture, especially the 


anomalies of the electrocardiogram. BarLey, Chicago 


PostINFECTIOUS MYASTHENIC SYNDROME. JoRGE V. BERNALES and A. Borba, Rev. de neuro- 
psiquiat. 4:113 (March) 1941. 


A man aged 30 had a dental abscess in 1928, and four days later he noted drooping of 
the right eyelid, double vision and drowsiness. Quinine accentuated his symptoms, and hypo- 
tonia of the facial musculature and paresis of the right arm and leg developed. He was 
treated for the infection, which had existed for three months, and one month later his dis- 
abilities disappeared, so that he was able to take exercise. In 1930 he received a gunshot 
wound in the upper portion of the right arm, which left him with partial palsy in the distribution 
of the radial nerve. For the following ten years he was able to carry on his work, which 
demanded considerable vigor, but early in 1941 he began to feel fatigue out of proportion to 
his efforts. There was greater difficulty of extension of the fingers of the left hand; the 
right eyelid drooped, and he saw double. The symptoms resembled those of twelve years 
before, and they became worse, with impairment of muscular power, especially of the right 
arm and leg, so that he had difficulty in walking. The left eyelid drooped, and a fixed facial 
expression developed. Speech became weak after a few hours of conversation. He could 
chew and swallow the first mouthfuls of food fairly well and later ones with difficulty. Intra- 
muscular injection of 2 cc. of prostigmine methylsulfate and 0.25 mg. of atropine sulfate 
improved his condition within ten minutes; the improvement was maintained for six hours 
after each injection. Mucopurulent nasopharyngitis and six dental abscesses developed. The 
teeth were removed. 

In retrospect, it was difficult to state whether the symptoms were myasthenic components 
of such a disease as lethargic encephalitis. Actually, the patient had myasthenia, with 
accentuation of his symptoms in the muscular territories which were then paretic. It was 
not possible to demonstrate hypertrophy of the thymus or any constitutional factors which 
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could be considered responsible; so all diagnostic discussion was limited to the infections 
considered as etiologic factors in myasthenia. Although in some cases of myasthenia there 
are obvious causal relations with lethargic encephalitis, in this case there was no manifesta- 
tion of an encephalitic infection of the virus of the von Economo type. This negative evidence 
strengthened the impression that the numerous foci of infection of the mouth constituted, in 
this case, the most likely cause of the myasthenic condition. 


DE GUTIERREZ-MAHONEY, Coral Gables, Fla. 


Encephalography, Ventriculography, Roentgenography 


SYNDROME OF AMYOTROPHIC LATERAL SCLEROSIS OF BULBAR TYPE ASSOCIATED WITH PLAtTy- 
BASIA. RicHarD H. Youn, J. Nerv. & Ment. Dis. 97:133 (Feb.) 1943. 


In the recent literature on platybasia such neurologic conditions as syringomyelia, dis- 
seminated sclerosis, spastic paralysis, hydrocephalus and involvement of bulbar and cerebellar 
mechanisms and of the lower cranial nerves have been reported to occur in association with 
the anomaly. Young reports 2 cases with a clinical picture of bulbar amyotrophic lateral 
sclerosis and roentgenographic evidence of platybasia. Prominent symptoms in both cases 
were early occipital pain, pain on turning the head from side to side, weakness and numbness 
of the extremities, signs of bulbar involvement and cerebellar symptoms; in 1 case lumbar 
puncture revealed partial subarachnoid block. The author concludes that roentgenographic 
examination of the base of the skull and the upper cervical portion of the spine is warranted 
in cases in which the syndrome of amyotrophic lateral sclerosis is presented. 


Cuoporr, Langley Field, Va. 


CONGENITAL NARROWING OF THE LUMBOSACRAL SPACE. THEODORE H. VINKE and Epcar H. 
Wuirte, Surg., Gynec. & Obst. 76:551, 1943. 


Narrowing of the lumbosacral intervertebral space, as seen in roentgenograms, has 
recently been interpreted as the result usually of herniation of the nucleus pulposus. Vinke 
and White believe that congenital narrowing of the disk in this interspace occurs more fre- 
quently than is commonly supposed. The roentgenograms of 300 children between the ages 
of 5 and 15 years were reviewed, none of the children being included in the study for whom 
there was evidence of fracture, infection or trauma or whose roentgenograms were unsatisfactory. 
Any narrowing of the interspace in this series must, they felt, be of congenital origin. Three 
cases of this anomaly were found, the narrowing in all being associated with lumbarization or 
sacralization. Other observers had previously noted associated narrowing of the interspace 
with congenital anomalies of the lower part of the back, particularly sacralization. The cases 
of 6 adults with pain in the lower part of the back, without sciatica and with appreciably 
narrowed lumbosacral interspace, are reported. In these 6 patients none of the signs suggested 
ruptured intervertebral disk. All responded excellently to conservative management. 

The authors conclude that in questionable cases of herniated disk a narrowed lumbosacral 
interspace should invite close observation for other congenital anomalies before it is used as 


supportive evidence in favor of a herniated disk. SHENKIN, Philadelphia 
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CHICAGO NEUROLOGICAL SOCIETY 
ARTHUR WEtL, M.D., President, in the Chair 


Regular Meeting, March 18, 1943 


Landry’s Paralysis: Its Clinical and Pathologic Features. Dr. Grorce B. Hassin. 


It is well known that the condition which Landry described in 1859 as an acute ascending 
paralysis is not a morbid entity but a symptom complex. It may occur in a number of dis- 
eases of the spirial cord, the peripheral nerves and the brain itself. It is noteworthy that the 
muscles have not been considered as a possible pathologic substratum of this syndrome. 
Through Dr. Victor Levine, pathologist to the Municipal Contagious Disease Hospital, 
Chicago, I had the opportunity to study the condition of the musculature in a case of acute 
anterior poliomyelitis (Heine-Medin disease) in which the clinical picture of Landry’s paralysis 
was exhibited. The patient, a boy aged 12 years, died forty-eight hours after development of 
flaccid paralysis, first, of the lower and, later, of the upper extremities, followed by partial 
paralysis of the oculomotor nerves, difficulties in respiration and speech and death. 

Necropsy, performed by Dr. Levine, revealed disseminated foci of inflammation in the spinal 
cord, brain, cerebellum and pons, combined with destruction of the ganglion cells in the spinal 
cord. Dr. Levine supplied me with material from several muscles (the psoas, abdominal 
and intercostal muscles, the diaphragm and the pectoralis major and minor). Some of 
these muscles (the psoas and abdominal muscles) presented no changes. Others (the pectoralis 
muscles, the diaphragm and the intercostal muscles) exhibited pronounced changes. The 
muscle fibers were swollen, devoid of longitudinal and transverse striations, homogeneous and 
occasionally waxlike and broken up into fibrils; the endomysium and the perimysium were 
infiltrated with cellular elements, chiefly fibroblasts mixed with lymphocytes. The changes 
which were especially noticeable in the muscles of the heart were both parenchymatous and 
inflammatory. They were analogous to what is associated with some forms of polyneuritis 
and, for want of a better name, may be termed peracute polymyositis. The involvement of 
the musculature may be responsible for such clinical manifestations as the rapid course of the 
disease, respiratory difficulties and sudden death. The muscular changes may also explain 
those paradoxic cases, by no means rare, in which no anatomic changes could be demonstrated 
in the nervous system and the clinical picture was one of an organic nervous disorder. It 
follows that in every case in which there is a clinical picture of Landry’s paralysis the muscles. 
and a large number of them, should be carefully studied for the purpose of establishing whether 
changes are present and whether they alone may not be the cause of the paralysis. 


DISCUSSION 


Dr. HERMAN Josepuy, Lincoln, Ill.: I should like to ask Dr. Hassin whether he thinks 
that this pathologic condition of the muscles is typical of all cases of Landry’s paralysis or 
whether this case is an exception. It is difficult to understand how a disease of the skeletal 
muscles could result in such a systematic ascending paralysis as that seen in Landry’s 
syndrome. The typical clinical course is more easily understood as a consequence of 


degeneration or inflammation of the spinal cord, which progresses continuously from below 
upward, 


Dr. ReuBEN Stronc: The appearance of striations in sections of normal skeletal muscle 
is variable; sometimes they are scarcely to be seen at all. On the other hand, in muscle 
taken from the cadaver fixed only in embalming fluid, good striations are apparent. Will 
Dr. Hassin describe the orientation of the section which showed muscle fibers cut obliquely? 
I do not consider this fair material for comparison with the section in which the muscle fibers 


were cut longitudinally. Furthermore, some of the difference might be due to faulty 
fixation, 


Dr. Maset G. MASTEN, Madison, Wis.: As pointed out by Dr. Hassin, Landry’s 
paralysis has developed into a syndrome characterized by rapid development of ascending 
motor paralysis with insignificant changes in the central nervous system. Cannot something 
be done to clarify the confusion which exists in clinical differentiation? The term is now 
used to designate any fulminating ascending paralysis. 

There is reason to believe that in Landry’s original case the picture may have been quite 
different from that now labeled Landry’s paralysis. Dr. Madelaine Brown and Dr. George C. 
Shattuck, independently translated Landry’s original report and arrived at the same con- 
clusion—that the disease in his case was the result of nutritional deficiency (beriberi). 
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In entire agreement with Dr. Hassin that changes in the muscles in this disorder have 
been overlooked, I wish to point out that similar muscular changes may be observed in other 
clinical disorders with a pathologic process in the peripheral nerves as well as in the central 
nervous system. The changes in the muscles associated with polyneuritis, no matter what 
the etiologic agent—arsenic, alcohol or food deficiency—are similar to those demonstrated 
by Dr. Hassin in this report and to those accompanying known deficiencies, such as beriberi. 

My conviction that the muscles played a role in the paralysis and the painful state of 
the muscles led several years ago to my making biopsies in a number of cases of poly- 
neuritis, with the observation in all instances of changes in muscles, and in many instances 
in blood vessels, similar to those in Dr. Hassin’s case. The disorder known as the Guillain- 
Barré syndrome, or “infectious neuronitis,” sometimes appears as a rapidly developing ascend- 
ing motor paralysis, to be differentiated as an entity only by the presence af a high protein 
content of the spinal fluid and albuminocytologic dissociation. The recovery of function in 
many cases of this syndrome is so rapid and complete that it seems that changes in the 
nervous system cannot entirely account for the degree of paralysis—that changes in the 
muscle must contribute a part. 

It is hoped that Dr. Hassin’s report will stimulate more extensive studies of muscle in 
cases of Landry’s paralysis, as well as of polyneuritis and infectious neuronitis. 

Dr. Ben W. LicHTENSTEIN: The general pathologist has always insisted on the dif- 
ferentiation of organic pathology and the pathology of disease. In lobar pneumonia, for 
example, there is a pathologic process in the lungs, but autopsy reveals lesions in other 
parts of the body as well. Although typhoid is characterized by lesions in the intestine, I 
have performed autopsy in cases in which no alterations were observed in the intestine, 
but changes were conspicuous in the myocardium, the liver and the spleen. 

Poliomyelitis is regarded as a disease in which the essential pathologic process occurs 
in the central nervous system. All know, however, that, as in typhoid and other infectious 
diseases, pathologic changes may be observed in other structures of the body as well. In 
many cases of infantile paralysis the myocardium shows profound inflammatory changes. I 
look on the changes Dr. Hassin demonstrated in the muscles in his case of acute anterior 
poliomyelitis as an associated pathologic process. Such associated lesions are manifestations 
of the disease and may in some instances color the clinical picture. 


Dr. Peter Bassoe: Dr. Hassin has done a service in calling attention to changes in 
the muscles, but I should like to know whether acute ascending paralysis can conceivably 
be produced by changes in the muscles only. So far as I know, acute polymyositis is not 
ascending. I should like to know, also, whether he knows of any case in which thorough 
study of the nerve roots and peripheral nerve endings revealed no changes in the peripheral 
nerves or in the spinal cord. 

One must accept Dr. Hassin’s description of muscular degeneration in these cases, but 
I am suspicious of the hourglass constrictions and other narrowings of the fibers. They 
remind me of old descriptions of “segmentation and fragmentation of the myocardium” and 
of certain “heterotopias” of the spinal cord—all artefacts. 


Dr. Georce B. Hassin: I do not know how involvement of the muscles can explain 
the segmental spread in Landry’s paralysis. The paralysis may be not only ascending but 
descending and may even begin with the bulbar nerves. The point is whether involvement 
of the musculature alone may give a clinical picture of Landry’s+paralysis. The muscular 
changes here demonstrated are not artefacts, nor are they the result of improper sectioning 
or handling of the tissues and sections. The material was furnished by Dr. Victor Levine, 
who knows how to handle pathologic material. Some of the muscles he sent me showed no 
changes whatever; others, handled in the same manner, exhibited prominent changes in both 
the parenchyma and the mesodermal tissue. The conspicuous infiltrations in the latter 
certainly were not artefacts. 

I did not get the impression from a careful reading of Landry’s paper that the condition 
described was due to a vitamin deficiency. An enormous literature has come into existence 
since Landry’s publication, in 1859, but, in my opinion, his description of the disease is still 
the best. Polyneuritis of any type, including neuronitis, as described by Kennedy, Casa- 
major and Bradford, and the radiculoneuritic type of Guillain and Barré, may give a 
clinical picture of ascending paralysis. Some time ago, largely under the influence of 
Leyden’s followers, polyneuritis was said to be the essential cause of Landry’s paralysis. 
Krewer, for instance, plainly stated that polyneuritis is a condition sine qua non of Landry’s 
paralysis. Such teaching was replaced by an even more popular theory, that poliomyelitis 
is the anatomic cause of ascending paralysis. However, in many instances neither the 
peripheral nerves nor the spinal cord nor any other portions of the nervous system— 
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roots, ganglia, sympathetic nervous system or brain—exhibit changes that can explain such 
an ominous clinical picture as a rapidly spreading paralysis involving the extremities, the 
trunk and the bulbar nerves. It is hard to conceive that such a morbid condition should lack 
a pathologic foundation. 

Dr. Lichteristein’s comments are appropriate. The late Dr. LeCount frequently spoke 
of the importance of combining a pathologic study of the nervous system with that of the 
organs and the body in general. Also of great importance is Dr. Bassoe’s reference to 
polymyositis. This is a rare condition. I have never seen a case of polymyositis, and some 
textbooks (those of Gowers, Mettler and Grinker) do not even mention this morbid entity, 
but Oppenheim and Striimpell, and especially Knoblauch, have given excellent clinical and 
pathologic descriptions. The form of polymyositis I outlined differs from the types seen in 
trichinosis, either the septic or the traumatic form, but the question does not concern the 
name. The point is that in cases of Landry’s paralysis in which no histologic changes are 
demonstrable such lesions should be looked for in the muscles. 


Incidence and Significance of Convulsive Disorders in Mentally Deficient Persons. 
Dr. R. W. WacconerR and Dr. J. G. SHeps, Ann Arbor, Mich. 


The problem of convulsive disorders in the feebleminded is the most important one in the 
care of such patients. In 10 per cent of these patients seizures are the cause of death. It 
was our purpose in this study to investigate incidence of convulsive disorders in feebleminded 
patients and to determine the relation of convulsions and mental retardation. A _ series of 
254 patients whose condition was verified at autopsy were studied; of these, 105, or 41.3 per 
cent, had convulsions. Pathoanatomically, the diagnosis was either meningoencephalitis or 
malformation of the brain. In this material there was no apparent correlation between 
the incidence of convulsive disorders and either the degree of feeblemindedness or the type of 
the pathologic process in the brain. 

Material showing the different types of neuropathologic lesions in this series was 
demonstrated. 


DISCUSSION 


Dr. HERMAN JoseEPHY, Lincoln, Ill.: I cannot give definite figures as to the incidence 
of epilepsy among the inmates of Lincoln State School and Colony, but I think the per- 


centage among the patients with the lower grades of intelligence is about the same as that 
given by the authors; among patients with the higher levels of imtelligence the percentage 
seems to be lower than theirs. The incidence depends, of course, to some degree on the 
type of patient committed by the courts. I agree that it is impossible to draw conclusions as 
to the mental state of the patient from the pathologic changes in the brain. All kinds of 
abnormalities of the brain have been encountered in persons who did not show any sign of 
mental deficiency during life. That is true even for pronounced microcephaly and the typical 
lesions of tuberous sclerosis. 

I should like to discuss the differentiation of endogenous and exogenous feeblemindedness. 
Usually malformations of the brain are considered endogenous; Tredgold, for example, so 
classified them. But many experiments have proved that typical malformations may be 
the result of environmental influences. Whether malformation or disease of the brain and 
of other organs is endogenous or exogenous can be proved only on the basis of its occurrence 
in accordance with the laws of heredity, not of anatomic changes. 


Dr. A. J. ArterF: Among the authors’ patients with exogenous feeblemindedness the 
incidence of epilepsy was 50 per cent, and among the patients with the endogenous form the 
incidence was 39 per cent. In the study by the late Dr. Paskind and, more recently, in that 
of Yacorzynski and myself, on deterioration in patients with epilepsy, it was found that 
only 5 per cent of patients with idiopathic epilepsy, but 37 to 38 per cent of the patients with 
organic disease of the brain, showed deterioration. The presence of deterioration in an 
epileptic patient suggests that a developing organic process, and not drugs or the epilepsy itself, 
is the responsible factor. 


Dr. RatpH Hamitt: What percentage of these feebleminded patients had petit mal 
attacks? My work with children has suggested that the petit mal attack comes close to 
being a mental phenomena. Many of the children have ceased to have attacks after I have 
worked with them a short time. One does not see the petit mal attack in adults as often 
as in children. The authors’ figures seem to indicate that there was no essential relation 
between mentality and convulsive attacks. 


Dr. RayMonp W. Wacconer, Ann Arbor, Mich.: You will note we divided these 
patients into those with the endogenous and those with the exogenous form of feeble- 
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mindedness; under the first head were considered primarily the patients with cerebral mal- 
formations, and we assume that these include the greater number. There may be some 
cases in which the defect might be called a pseudomalformation—cases in which pathologic 
changes may appear superficially to be malformations but are actually due to exogenous 
causes. We have considered that some apparent endogenous malformations ‘are the result 
of an inflammatory lesion; thus, one must be careful in saying that this condition is a 
malformation and that one is not. 

Two years ago, in Richmond, Va., we presented a paper which emphasized one of the 
points mentioned here—two brains may look almost alike, and yet one patient may have had 
attacks and the other not; so there must be something besides the cerebral pathologic 
process itself to account for the convulsions. 

We pointed out that this study represents a cross section of such patients, not simply 
institutional ones; institutional patients are those who cannot be cared for outside the hos- 
pital. The percentage ratio for the latter therefore, would differ from that for both types 
of patients, such as were considered in this series. It is generally true, although not invariably 
so, that the greater the degree of damage to the brain, the greater the degree of mental defect. 
No attempt was made to determine the percentage of petit mal attacks in this series. 


Alterations in the Central Nervous System Following Experimental Asphyxia at 
Birth. Dr. Witt1aAm F. WINDLE. 


Experiments were conducted on guinea pigs at term to determine whether asphyxiation 
of the fetus by interference with its blood supply produces permanent structural changes in 
the central nervous system. The abdomen of the pregnant animal was opened while the 
pig was under procaine hydrochloride (1 per cent solution); no other anesthetic was employed. 
One fetus was delivered immediately as a control. The uterine blood vessels were then 
occluded, and the remaining fetuses were delivered only after cessation of intrauterine respira- 
tory movements induced by the anoxia. After nine to twenty-one minutes of asphyxiation 
the animals were resuscitated by gentle intermittent inflation of their lungs with oxygen or 
with a mixture of oxygen and 10 per cent carbon dioxide. The average time required to 
bring about restoration of respiratory reflexes was twenty-nine minutes. 

In the early hours after resuscitation animals exhibited spastic decerebrate states, running 
movements, tics, convulsions and tremors. Later they righted themselves with difficulty, 
falling or rolling to one side. They were hyperirritable and often cried continually. Inco- 
ordination, ataxia and spastic gait were observed in some animals for several days. During 
this time most animals were somnolent, and certain reflexes, e. g., the startle reaction, were 
depressed. Long-standing alterations in behavior are thought to have been observed, but 
further study is necessary. 

A closely graded series of brains from 30 animals and their litter mate controls were 
preserved in dilute solution of formaldehyde U. S. P. (1:10) forty-five minutes to thirteen 
weeks after asphyxiation. Every tenth serial section was stained with cresyl violet or 
thionine. Control and experimental material were prepared together to facilitate comparison. 

Hemorrhages, mainly of the capillary type, were noted in many regions of the brains in 
14 of the 18 animals 10 days old or less. In older specimens it was difficult to detect 
remnants of hemorrhage. Cerebral edema occurred between the ages of 3 hours and 5 days. 

Cytologic changes were observed as early as one to two hours after asphyxiation and 
consisted at first of swelling of the nerve cells and dispersion of the Nissl bodies. In three 
to four hours vacuolation of the cell cytoplasm, retraction and staining of dendrites and 
shrinkage of some cell bodies appeared. These processes continued for several days. At 
thirty hours many neurons failed to stain, and at two days typical chromatolysis was 
encountered. The process of recovery began at four or five days but was incomplete at 
ten days. 

Proliferation of glia cells, especially microglia cells, began at the age of 62 hours and 
was conspicuous at 10 days of age, and glial plaques were seen at 23 days of age. 

Loss of cells was detected at the age of 4 days, when “ghost” forms appeared. It was 
pronounced at 8 to 10 days of age and thereafter resulted in atrophy of smaller or larger 
regions of the brain. Generalized atrophy was accompanied by enlargement of the ventricles. 
Thickening of the pia was noted. Areas of partial softening were seen. 

Hemorrhages and/or cytologic changes or loss of cells were encountered in all 29 
specimens fixed an hour or more after asphyxiation. Only the animal living less than an 
hour showed no pathologic change. None of the control animals exhibited such changes. 
Of the asphyxiated pigs, all parts of the nervous system were affected in one animal or 
another. There was not the specificity in respect to damage by anoxia at birth that has 
been reported for adult organisms, but the cerebellum was less affected and appeared to 
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recover more completely than other parts. When the cerebral cortex was damaged, all 
layers appeared to be involved, but the loss of pyramidal cells was most striking. The 
amount of destruction and the region involved varied greatly from specimen to specimen. 

It may be concluded that asphyxiation of the guinea pig during birth results in permanent, 
although highly variable, structural alteration in the central nervous system. It is suggested 
that similar results of asphyxia neonatorum occur in man. 


DISCUSSION 

Dr. R. F. Becker: The animal which has been asphyxiated differs behaviorally in 
several respects from the control animal. The major differences may be classified briefly 
as (1) reduced activity; (2) docility; (3) disturbances in feeding behavior, and (4) stereotyped 
behavior and other differences in learning ability. 

The control animal, like all normal guinea pigs, is extremely irritable. It startles readily 
to loud sounds and rapid movements in its environment. When so disturbed it tends either 
to “freeze” or to scurry for shelter. It is awake for long periods, busy nursing or even 
nibbling solid food a few days after birth. It is gregarious, following the mother or the other 
young about the cage. 

The experimental animal is much less active. During the first three or four days it sits 
apart from the rest, being somnolent most of the time. Many of these animals present a 
peculiar hunched sitting posture, with the forefeet drawn back close to the hindfeet. The 
normal animal at rest lies crouched with a perfectly straight back and with considerable 
distance between the hindlegs and the forelegs. The experimental animal does not startle or 
scurry to loud sounds or other danger signals; in fact, it pays little attention to its immediate 
surroundings. We have no objective data on the amount of reduction in spontaneous activity 
in these animals, but such a study is under way. Usually within a week the experimental 
animals become much more active, but it is impossible to say yet whether they may not always 
function at a reduced level of activity. 

The experimental animal appears to be more docile; it does not seek to escape capture, 
but allows itself to be picked up and does not struggle. There is a notable difference in 
the tenseness of the abdominal musculature. The animal sags limply when picked up by the 
shoulders, whereas the control animal tenses its abdomen, arches its back and kicks vigorously. 

The control animal presents no feeding problem. As soon as it is born it is able to seek 
out a nipple and to nurse. The experimental animal often has no idea where to seek or 
what to do when a nipple is presented, and must be fed by dropper. It appears to lack the 
normal nuzzling reflex. Sometimes it is hypersensitive to touch for the first few days and 
backs away quickly when touched. Swallowing is often incoordinated, and care must be taken 
to prevent aspiration into the lungs. 

In learning a simple maze or alternation problem the control animal shows considerable 
variability and plasticity of response. If one pathway is blocked, it readily seeks an alternate 
course. It becomes cautious before blind alleys in which it has been previously shocked. 
The learning of. the experimental animal runs a stereotyped course. It develops strong 
positional habits. It repeatedly enters blind alleys where it has previously been punished by 
faradic shock. . Many experimental pigs seem less disturbed by faradic stimuli than do the 
controls and as a consequence they require more trials and make more errors in solving a 
maze problem than do the controls. 

In the light of these behavioral, or, one might even say, personality, changes, it is 
interesting to note that the pathologic process in the brain encountered compares well with 
the changes described. in the brains of some psychopathic persons after hypoglycemic or 
electrical shock treatment for personality aberrations. 


NEW YORK ACADEMY OF MEDICINE, SECTION OF NEUROLOGY 
AND PSYCHIATRY, AND NEW YORK 
NEUROLOGICAL SOCIETY 


Cartes Davison, M.D., Chairman, Section of Neurology and Psychiatry, Presiding 
Joint Meeting, April 13, 1943 


SYMPOSIUM ON PSYCHOSOMATIC DISORDERS 


Psychosomatic Medicine: A Historical Perspective. Dr. Grecory ZILBOORG. 


Problems of psychosomatic medicine have always been considered more or less contro- 
versial, with the partisan of extreme psychologic orientation in closer kinship with the 
philosophic, and especially the metaphysical, premises, from which psychiatry originated, and 
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the partisan of extreme organic orientation more at home in the purely physiologic speculations, 
from which medicine originated. This problem was first faced frankly as long ago as the 
early eighteenth century by Stahl, who was followed at the end of the century by Langermann 
and in the early nineteenth century by Ideler. By 1840 the issues were sharply drawn, with 
the weight pulling in favor of the more aggressive and self-assured somatologists—Friedreich 
(“Every mentally ill person is also physically ill”) and Griesinger (“Mental disease is brain 
disease” )—as against their equally earnest opponents—Feuchtersleben (the first to speak of 
the “psychobiologic totality of man”), Nasse (who stated that any physical disease produces 
a disturbance in the relationship of the psyche and the soma) and Jacobi (who wrote of 
“somatopsychic medicine,” probably the first formulation [1838] of a concept and of the 
intent of psychosomatic medicine). 

The present times are not dissimilar. The overpopularization of certain psychologic dis- 
coveries made at the turn of the nineteenth century has created a reaction against psychology 
and psychiatry, and medicine has tended to become extremely somatologic. The reappearance 
of the term and concept “psychosomatic medicine” marks a renewed attempt to produce a 
synthesis of the total reactions of the human personality. Whether psychosomatic medicine in 
this its revival is to be considered a new specialty or a new form of medicine is a question 
that only the future can decide. It would seem that only the true psychologic enlightenment 
of general medicine will produce a true scientific synthesis. 


Physiologic Principles Underlying Psychosomatic Disorders. 
(by invitation). 


Dr. Donat SHEEHAN 

Every reaction of an organism, or of its parts, to a new stimulus is superimposed on a 
base line which is already fluctuating and which is a reflection of the organism’s response to 
an ever changing environment. Furthermore, the varying physiologic state of the tissue at 
the time of experiment may in itself determine the nature of the response. In the field of the 
autonomic nervous system the concept of rigid constants and invariable response is an 
erroneous one, which finds no support in physiology. To a lesser degree the same is true of 
the activity of skeletal muscle, for at each synapse in any somatic reflex pathway a primary 
volley, even though subliminal, conditions the state of the synapse for a second volley arriving 
within a short interval. The response to any stimulus therefore depends to a certain extent 
on the physiologic state of the synapse at the moment of arrival of the impulse, a state which 
must be continually fluctuating. 

There is no sharp separation between the reactions in the somatic and those in the 
autonomic sphere. Visceral and vascular reactions are part of the organism’s total adjustment 
to its environment, and probably every activity of skeletal muscle, even a slight shift in tonus, 
is accompanied by changes in the autonomic field. The reverse is equally true. The autonomic 
nervous system is therefore in no way independent of the somatic. The two are interdependent, 
a concept which is the antithesis of that expounded by Bichat at the beginning of the last 
century. 

The physiologic requirements of any tissue must be balanced against those of all other 
tissues, and, with minor fluctuations, a steady “internal constitution” must be maintained. The 
constancy of the milieu intérieur, as Claude Bernard called it, is a condition not of static, 
but of dynamic, balance. It is maintained at a price. Forces pulling in opposite directions are 
equilibrated so as to give an appearance of rest. The condition has been called homeostasis by 
Cannon, to whose extensive studies the present understanding of its delicate balancing 
mechanism is owed. Rapid adjustments of this kind are the functions of the autonomic nervous 
system. Slower adaptations are, of course, possible through chemical and hormonal influences, 
so that the autonomic system cannot be considered as indispensable. 

Sympathetic activity has been regarded as an emergency mechanism. To restrict the role 
of the sympathetic nervous system, however, to such a narrow concept would be erroneous. 
Autonomic adjustments are called into play at all times, and even the simple act of standing 
upright is a mild emergency. Certain tissues, however, are under greater sympathetic control 
than others, and the immediate results of removal of sympathetic innervation differ widely in 
various parts of the body. 

The interdependence of autonomic and somatic reactions is made even more apparent by 
a consideration of the central nervous system, for here somatic and autonomic functions are 
regulated at common levels—at the medulla, at the hypothalamus and at the cerebral cortex. 

An autonomic response which has been invoked in the interest of homeostatic balance or 
as an expression of emotional behavior may become excessive, giving rise to symptoms which 
have as sound a scientific basis as any produced by organic disease. The term “functional,” 
which is applied appropriately to such illnesses, has acquired an unfortunate connotation in 
ordinary medical practice. There is all too often some implication that the symptoms are 


| 
| 


SOCIETY TRANSACTIONS 


“imaginary.” Yet the reality of the illness is not questioned in such obviously functional 
disorders as carotid sinus syncope, Raynaud’s syndrome or Hirschsprung’s disease. In my 
opinion, the only essential difference is that in the latter conditions the functional disorder 
leads to some tangible physical sign—convulsions and loss of consciousness, pale extremities 
or a dilated colon. 

It is my belief that many functional disturbances, if sustained, may lead to organic change 
In the late stages of Raynaud’s syndrome, with repeated vasospasm in the hands in response to 


cold or emotional stress, ulcerations may appear in the tips of the fingers. More pronounced 


trophic changes, of a similar nature, occur in causalgia, as described by Weir Mitchell. 
Hemorrhagic erosions in the gastric mucosa, associated with hypermotility and hypersecretion, 
may follow prolonged periods of emotional tension. My thesis, then, is that disease, and in 
some instances actual pathologic changes, can result from functional disturbances which are 
frequently only exaggerations of the normal fluctuations occurring in physiologic mechanisms. 


A Basis for Classification of Disorders from the Psychosomatic Standpoint. Dkr. 
LAWRENCE S. Kusie. 


Psychosomatic interrelations indicate the processes by which energies which are generated 
on the psychologic level of experience can be translated into disturbances of somatic function. 
The process of somatization is viewed as a series of successive stages in the dissociation of a 
physiologic process from its original physiologic purpose. The following steps are recognized : 
1. Normal compensatory and synergistic physiologic mechanisms are brought into play in 
order to reenforce action against internal or external obstacles. 2. Because this usually occurs 
in a setting of a consciously perceived emotion, a conditioned link is established between the 
emotion and these same bodily mechanisms of reenforcement and overflow, even without 
stressful action. 3. The physiologic manifestations of reenforcement and overflow can occur 
alone, without either stressful action or conscious emotion. 4. The sustained influence of 
chronic unconscious inner tension can then overflow into one of four channels, involving 
(a) organs of external relation; (b) organs of internal economy; (c) instinctual organs, or 
(d) the body diffusely as a whole. 

The clinical evaluation of any of these states of somatization depends (a) on the type of 
somatization and (b) on the psychopathologic setting in which it arises. This gives rise to 
a descriptive nomenclature which has clinical and prognostic implications and to a possible 


system of codification constructed on the foundations of the “Standard Nomenclature of 
Disease.” 


Criteria for Psychosomatic Diagnosis and Therapy, with Special Reference to Cardio- 
vascular Syndromes. Dr. HELEN FLANDERS Dunsar (by invitation). 


In spite of the rapidly increasing attention devoted to psychosomatic disorders, knowledge 
of diagnosis and therapy is still in what for general medicine has been called the “pre-Osler” 
stage. A classification of these disorders has been attempted, but an adequate nosology is 
still lacking. One difficulty seems to lie in the attempt to differenate psychosomatic disorders 
from those that are not psychosomatic, rather than to incorporate the psychosomatic approach 
into general medical practice. 

As a preliminary basis for nosology in this field, criteria for psychosomatic diagnosis are 
presented. These criteria have been developed during a twelve year study of patients repre- 
senting serial admissions to a large general hospital. All patients between the ages of 15 and 50 
years who were suffering from any type of cardiovascular dysfunction, diabetes or fracture 
were studied by means of clinical, psychologic and physiologic technics simultaneously. About 
1,600 patients were studied in this way, and follow-up records for about half of them were 
obtained for periods of from one to twelve years. Hence the distortion which often results 
from study of a single case of some particular psychosomatic disorder was avoided. 

Analysis of the records after the preliminary period of study indicated a relation between 
the personality picture and the disease, although this had not been the object of the investiga- 
tion. A review and check of personal and medical histories resulted in the delineation of 
distinct personality profiles for each syndrome. These profiles are outlined and discussed from 
the point of view of their diagnostic and prognostic value, as well as their use in determination 
of the therapeutic management best suited to the patient. Suggestions for psychosomatic 
therapy are outlined for each of the syndromes discussed. 

The following conclusions are reached: 

1. Since emotional factors play a prominent role in all illnesses, incorporation of a heading 


in medical textbooks to cover the diagnostic and therapeutic significance of these factors in 
relation to each illness would be useful, and the personality profile would add precision. 
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2. Although the specific personality profiles presented may need to be modified in the 
interests of precision and simplification (high-lighting pathognomonic factors), the evidence 
available suggests the following conclusions: (a) There are distinctive personaliy profiles 
associated with each illness; (b) these profiles are of considerable diagnostic value and should 
become a factor in selection of the therapeutic management best suited to a given patient, 
and (c) the more the personality profile of a patient differs from that typical of his illness, the 
more complicated is the therapeutic problem. 


DISCUSSION ON PAPERS BY DRS. ZILBOORG, SHEEHAN, KUBIE AND DUNBAR 


Dr. Epwarp Wetss, Philadelphia (by invitation): Those familiar with Osler’s “Textbook 
of Medicine,” which for so many years was standard in the United States, know that beginning 
with the 1892 edition, and in each succeeding edition, the opening chapter was devoted to 
typhoid but that the fourteenth edition, celebrating the fiftieth anniversary of the book, begins 
with psychosomatic medicine. Perhaps this is a significant departure and means that psycho- 
somatic medicine has come into its own. Dr. Zilboorg has pointed out that psychosomatic 
medicine is only a new term for an-old subject. It describes an approach to medicine as old as 
the art of healing itself. Physicians have always known that the emotional life had some- 
thing to do with illness, but the structural concepts introduced by Virchow led to the separa- 
tion of illness from the psyche of man and a consideration of disease only as a disorder of 
organs and cells. With this separation of disease into many different ailments came the 
development of specialists to attend to all of them. With the specialists came the introduction 
of instruments of precision, and the mechanization of medicine began. Medicine then con- 
tented itself with the study of the organism as a physiologic mechanism, impressed by blood 
chemistry, electrocardiography and other methods of investigation, but unimpressed by, and 
indeed often holding in contempt, the psychologic background of the patient, investigation of 
which was not considered so scientific as laboratory studies. This period may, in truth, be 
referred to as the “machine age in medicine.” It is not to be denied that remarkable develop- 
ments have occurred during this period of laboratory ascendancy, but it also must be admitted 
that the emotional side of illness has been almost entirely neglected. 

I should like to discuss this topic, therefore, from the standpoint of general medicine. 
Psychosomatic medicine deals essentially with three types of disorders, and this can be 
illustrated by reference to the cardiovascular disorders, as Dr. Dunbar has done. First, there 
are the so-called functional illnesses, usually called cardiac neuroses, in which the heart is 
undamaged but symptoms, such as pain, shortness of breath and fatigue, are referred to the 
region of the heart. The patient may live out a normal span of years, although he continues 
to complain of “cardiac” symptoms. Then comes organic heart disease associated with anxiety, 
and here is an even more important disorder than so-called functional illness, because the 
patient with organic heart disease who is burdened with anxiety may, because of this extra 
burden, have a shorter period of life than he would otherwise enjoy. Third are the psycho- 
somatic disorders or illnesses, such as essential hypertension, which are generally held to be 
in the realm of physical disease, but in which every one recognizes a large emotional element. 
This needs no proof. What does need proof is that emotional factors of unconscious origin 
are intimately related to the onset of hypertension and to the cause of the disorder. If one 
were to construct a working hypothesis of hypertension, one could adopt a pyramid, with the 
base representing heredity, the constitutional factor, probably related to the inherent hyper- 
tensive tendency, and the three ‘sides representing the vegetative nervous system, the endocrine 
system and the psyche—interrelated systems—stimulation of any one of which causes a 
reaction in the others. The important point is that in determination of the cause and thera- 
peutic approach to this psychosomatic disorder the question is not the consideration of any 
one of these various factors to the exclusion of the others but that of the interrelation of 
all three of them. Therefore, as Dr. Dunbar has often said, and it needs constant repetition, 
the treatment of illness is not a problem of either a functional or an organic condition; it is 
a question of the degree of importance of the one and of the other and of the relationship 
between them. 

It is recognized that patients with psychosomatic disorders have been badly handled. The 
question is whether the general medical man is in a position to do better today. Is he pre- 
pared to do more than label the illness “functional” and dismiss the patient, or slap him on 
the back and tell him to forget it, thus implying that the disorder is imaginary or, worse, 
that the patient is a malingerer? The organic tradition in medicine has been responsible for 
this unfortunate state of affairs, and not until there is introduced into medical training the 
idea that psychopathology deserves equal consideration with tissue pathology will the matter 
be remedied. Then, I think, the general medical man will be capable of treating the emotional 
aspects of illness. 
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Medicine had its real beginning in the study of man at the dissecting table. Let it con 
tinue with the study of man not only as an anatomic and physiologic mechanism, but as a 
human being possessed of loves and hates, urges and passions, capable of disturbing his soul 
and his body. 

Dr. FRANK FREMONT-SMITH (by invitation): Dr. Weiss has pointed out that medicine 
has come a long way. I think this evening marks an epoch and that the four splendid 
presentations emphasize the distance that has been traveled. I remember one of my first 
“psychosomatic” patients: Not many years ago I was called to attend a nurse at the Boston 
City Hospital who could not stop crying. At that time I was working on the chemistry of 
body fluids and had been endeavoring, not too successfully, to produce tears in my technician 
by the use of tear gas. When I was called to see the nurse, I decided to take advantage of 
the situation and collect some tears. So I slipped two test tubes into the pocket of my white 
coat and went to see her. I sympathized with her and assured her that I would do all I could 
for her. Then I explained my research project and asked her whether she would be willing 
to help me in it. I pulled out the test tubes and said, “Will you hold one on each side of 
your nose?” She took one look at me and one at the test tubes, and immediately the tears 
stopped. I did not get my tears, and I had no idea how I had brought about my cure. It 
was not long thereafter that Dr. Dunbar called on me in Boston and told me she was working 
on a survey of the literature on emotions and bodily changes (Dunbar, Helen Flanders: 
Emotions and Bodily Changes: A Survey of Literature on Psychosomatic Interrelationships, 
1910-1933, ed. 2, New York, Columbia University Press, 1938, pp. XV and 601). That 
encouraged me tremendously, for I had felt quite alone in collecting cases which illustrated 
the influence of emotions on physiologic and pathologic processes. I mention this because it 
was only ten years ago that Dr. Dunbar came to see me, and this evening a meeting is 
devoted solely to psychosomatic medicine. The war is bringing a flood of cases of acute 
psychosomatic disturbances in the armed forces and at home, which will influence the devel- 
opment of psychosomatic medicine enormously. I cannot predict in what direction. We 
physicians will find ourselves in many dilemmas—dilemmas of classification, treatment, etc. 
Shall we turn over all the psychosomatic patients to the psychiatrists (the estimates vary 
from 60 to 90 per cent of all patients), or shall we develop a specialty of psychosomatic 
medicine? I do not know the answer. Dr. Zilboorg has given both perspective and direction 
when he stated that within the framework of medicine psychosomatic medicine will reach its 
fulfilment. There are many steps on the way to that goal. In the years immediately ahead 
the pressure of events will tax to the utmost our ingenuity and good judgment in solving 
these problems. I shall close with a quotation from the “Six Year Review of the Josiah 
Macy Jr. Foundation,” published in 1937: 

“Investigations of these problems can best be conducted through integrated clinical, physio- 
logical and psychological studies within the various clinical branches; for until the family 
physician, the pediatrician and the surgeon, as well as the various specialists, understand and 
deal with psychosomatic problems, no real advance can be made. When they do so, the term 
itself will be obsolete, for the practice of medicine will have become the practice of ‘psycho- 
somatic medicine.’ ” 


Dr. E. D. FrrepMaAn: One must be deeply impressed by the splendid historical survey 
which Dr. Zilboorg has given. He showed that our medical ancestors, with less accurate 
methods of studying disease than we physicians possess at present, were in many respects just 
as wise as we are. 

Dr. Sheehan’s paper needs no special praise. Those who know Dr. Sheehan are aware of 
the characteristic thoroughness with which he works and the humility which he exemplifies 
in his scientific discussions. 

Dr. Kubie’s paper is stimulating. I am not yet quite clear on some of the details either in 
his paper or in that of Dr. Dunbar, for I have not had a chance to read them carefully. It 
would, therefore, be unfair for me to attempt their discussion without a more detailed analysis 
of their facts. I should, however, like to say a word in connection with Dr. Kubie’s paper. 
He has brought up the question which was discussed many years ago, namely, the James- 
Lange theory of the emotions. Does the expression of the emotion induce the emotion or 
vice versa? For myself, I should say that the expression of the emotion and the emotion are 
a single entity, the response of the total organism to a given situation. 

May I take this opportunity to express some of my own thinking on the subject? To my 
mind, the basis for psychosomatic medicine, as it is understood today, is provided by the 
teaching of the comparative anatomists, particularly Ariéns Kappers, who spoke of the pro- 
gressive encephalization of function in the nervous system. With ascent in the phylogenetic 
scale, more and more of the visceral and somatic functions become localized in the brain—the 
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hypothalamus and the cortex. This fact, to my mind, furnishes the explanation for many of 
the so-called psychosomatic relations which have been mentioned this evening. 

I should, also, like to refer to some of the work of the clinicians of a generation ago. I 
remember, as a young student in Vienna, the great Neusser’s speaking of the diarrhea and 
glycosuria which he encountered in students during examination; through emotional stress there 
could be activation of the autonomic nervous system and disturbance in the glands of internal 
secretion. Oppenheim said it was his belief that persons subject to anxiety in early life 
were candidates for hypertension in later years, as a result of repeated vasomotor crises. 
Bergmann also spoke of the angiospastic origin of ulcer of the stomach, and he expressed 
the certainty that among the factors which led to vasospasm was neurotic tension. This 
theory has been confirmed by Dr. Harold Wolff in carefully controlled experiments. It has 
also been suggested to some extent by the recently reported incidence of ulcer in the United 
States Army. 

It has been my own feeling that the frequency of diabetes among the Jewish people may 
perhaps be explained by the frequent necessity for the mobilization of their sugar resources 
for flight, in the sense suggested by Cannon. All know that hyperthyroidism may be the 
result of psychic shock; Oppenheim called hyperthyroidism a sympathetic neurosis. All these 
conditions illustrate the importance of the involuntary nervous system and the endocrine 
glands in the psychosomatic relations to which Dr. Weiss has referred. I have had the 
feeling for many years that so-called asthenic persons, with a tendency to low blood pressure, 
poor peripheral circulation, vertical heart and ptosis of the viscera, are apt to be psychasthenic 
as well; they seem to be unable to stand the emotional stresses of life. 

Here I should like to say a word in favor of the much maligned Adler, who introduced 
the concept of organ inferiority and expressed the belief that after psychic stress persons 
with such defects will show symptoms referable to an organ which is constitutionally and 
primarily inferior. All know the story of John Hunter, who had angina pectoris and who 
said that his life was at the mercy of any scoundrel who wished to annoy him. It is generally 
recognized that speech is affected by embarrassment and fear; under such circumstances a 
person will hem and haw. This is an expression of a disturbance in psychosomatic relations. 
Finally, the best example of the psychosomatic relation is the effect of chemotherapy on the 
psychoses. One does not need to stress to this audience the importance of the U fibers, 
which connect lobule with lobule, and the association fibers, which connect lobe with lobe 
or hemisphere with hemisphere. I believe that under electric, metrazol or insulin shock 
therapy the association fibers are functionally disrupted; the engrams of memory, which are 
at the basis of the abnormal psychic manifestations, can be altered by a change in these 
association pathways. The brain is an organ, and mind or thought is an end product, or result, 
of the metabolism of the brain cell; so the engrams of abnormal thinking can be disturbed by 
shock therapy. Psychosurgery accomplishes the same purpose in a more drastic and more 
grossly destructive anatomic manner. 

I feel, as Dr. Fremont-Smith has said, that this evening is important in that it has brought 
to the fore, and perhaps has focused a little more accurately, medical thinking which has been 
going on for a long time. 


Dr. Lours Letter, Chicago (by invitation): Some one asked me at the beginning of this 
meeting whether I expected to hear facts or ideas presented. I think there has been a good 
representation of both. Without disparaging any of the other papers presented, I should like 
to pay my tribute to Dr. Dunbar’s presentation, chiefly because she has been so instrumental, 
during all these years, in laying the basis for the reunion of body and soul in American 
medicine. I say “body and soul,” rather than “body and mind,” because, as has been stressed 
tonight, interrelations of the emotions and the bodily states are chiefly the concern here, 
rather than intellectual processes in the patient’s mind. It seems to me that this is the first 
evening I have listened to a discussion of psychosomatic medicine in which no one has 
apologized for an interest in this phase of medicine. This is a healthy sign; it means that 
much of the defensive attitude which workers in this field have had to adopt in order to put 
over their ideas in the face of hostility is now unnecessary; therefore energy will be released 
for more vigorous work. The field of psychosomatic medicine is not an easy one. Any one 
can make trite statements about the obvious effects of emotions on bodily changes. On the 
other hand, the situation is no longer as simple as it used to be in the days of the family 
physician, who knew all the members of a family, their background, their ideas and feelings, 
and could, in a rough sense, correlate their symptoms with what he knew of their emotional 
makeup. The personality profiles presented by Dr. Dunbar illustrate the complexity of the 
situation; yet it is perhaps that very complexity which will bring light to this whole matter. 

With respect to the field of cardiovascular diseases, it makes me shudder when I think of 
the simplicity of the cold pressor test of hypertension and compare it with the labor involved 


SOCIETY TRANSACTIONS 39 


in drawing up a personality profile. On the other hand, the personality profile may be simple 
compared with that which may have to be done later. There is no doubt that in the field of 
cardiovascular disorders one will have to engage in diagnostic experiments similar to the 
brilliant ones which Dr. H. G. Wolff has made. There are as yet no methods for examination 
of the heart comparable physiologically to those for the exteriorized gastric mucosa, but 
something of the sort will have to be developed. It is especially in the field of cardiovascular 
disorders that much of this work will have to be done, because of the importance of these 
disturbances from the standpoint of public health, especially in the older age groups. The 
problems of the child with rheumatic heart disease are not nearly so difficult, because of 
knowledge of the disease processes, the great human interest in children and the adaptations 
possible in growing persons. The older patients present a much more difficult problem. Not 
only are such persons suffering from the beginning of aging or physical infirmity, and from 
their knowledge of actual disease, but they have accumulated a great many problems of one 
kind and another and are thus faced with both physical and emotional decay. How many of 
the attacks of pulmonary congestion, precordial distress and other symptoms that afflict persons 
with heart failure follow visits of relatives or the reading of accounts in the newspapers of 
the death of this or that prominent person as the result of a “heart attack”? It is obvious 
that if physicians are to prepare themselves and the population for the ravages of age, they 
should have diagnostic criteria relatively soon and should be able to apply the proper psycho- 
somatic treatment early in the course of these diseases, instead of after the incident has 
occurred, whether the incident is the occurrence of cardiac thrombosis or the statement to 
the patient that he has hypertension. For this reason, I feel that all have benefited a great 
deal from the discussion tonight and that it will act as a stimulus to the development of 
means of application of both the theoretic and the practical aspects of psychosomatic medicine. 
It is to be hoped that the end result will be not so many more psychosomaticists or cardiologists 
but the well rounded type of physician, who will not hesitate to make a psychologic or an 
emotional examination as readily as he now makes his ordinary physical examination. 


Dr. BettInA WaARBURG (by invitation): I think I was asked to discuss Dr. Dunbar’s 
paper because of my work with a group of patients with coronary disease. It is a difficult 
paper to discuss because Dr. Dunbar did not have time to do more than put the charts on the 
screen as she talked of other things. This is regrettable, because they contain much inter- 
esting information and suggest many questions which cannot be raised here because of the 
lateness of the hour. Dr. Dunbar has done a splendid piece of pioneer work in this field, of 
which she has given only a brief outline. There is no doubt that she has blazed a new trail, 
over which many other workers will have to travel before it becomes first a road and then a 
paved highway. 

The difficulty with the utilization of a routine questionnaire like that Dr. Dunbar used to 
obtain her profiles is that the answers are superficially correct but, on deeper investigation, 
are frequently found to conceal a tendency the reverse of the one which is indicated. If one 
asks a patient, “Do you get into fights?,” and he answers, “No, I always cross the street to 
avoid them,” one is led to believe that he is the most pacific person in the world, whereas his 
cardinal difficulty may be his inability to deal with his aggressive tendencies. 

Dr. Dunbar suggests the use of such a questionnaire by the general medical practitioner, 
who must needs ask the question directly and has no means of interpreting the answer. He is 
therefore asked to depend on answers which may or may not be relevant to the patient’s 
underlying disturbance. Such questionnaires, while undoubtedly useful, cannot as yet be relied 
on for a precise diagnosis, although there is no doubt that they present a valuable guide to 
the type of information which must ultimately be based on thorough and prolonged psycho- 
pathologic studies. 

Dr. Dunbar has emphasized the need for early psychiatric intervention in prophylaxis, as 
well as in treatment. In this I fully concur, although I have some doubt in regard to the 
efficacy of such short therapy for persons with emotional constellations which are so thoroughly 
repressed that they require an organ conversion. By this I do not mean that such patients 
should be psychoanalyzed, but I consider that to point out the difficulties at a superficial level 
and to expect the patient to profit from such good advice is a somewhat optimistic approach to 
such deeply buried unconscious difficulties. I fully agree that such patients can be treated 
psychotherapeutically, but the real efficacy of such therapy will depend on a much better 
understanding of the psychopathology of the specific disease than one now has at one’s disposal. 

With respect to what Dr. Kubie calls “somatization,” it is still obscure why or how patients 
select some special organ, such as the heart or the gastrointestinal tract, to express their 
emotional difficulties. I hope that Dr. Wolff will presently be able to explain some of these 
neurophysiologic problems. The medical men, the psychiatrists and the physiologists have 
much work to do along these lines. 
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Dr. Harotp G. Worrr: If Dr. Zilboorg had had the time, I am sure he would have 
included Charles Darwin as an important name in the history of psychosomatic medicine. 
Darwin, in-the “Expression of Emotions in Man and Animals” (New York, D. Appleton & 
Co., 1873), traced the heritage of human expression. He pointed the way it would be well 
to take in studies of psychosomatic disorder. He would have one look at man behavioristi- 
cally, in a unified way, as one would look at one’s dog or cat or other household animal. But 
with the new knowledge of anatomy and physiology the attempt was made to interpret 
behavior in simpler terms than the situation allowed. “Purpose” was put aside, and behavior 
was interpreted in terms of fixed neural patterns. For example, as Dr. Sheehan pointed out, 
for a time the somatic and the autonomic nervous system were separated with regard to their 
part in the behavior of the organism. The autonomic nervous system was considered the 
system of emotional expression, and the somatic nervous system had some other purpose, 
which was less clearly defined. Yet any one who has seen a sheep chased by a fierce dog 
has no doubt of the unified action of the somatic and the autonomic nervous system, both 
during the flight and ultimately, perhaps, in the sham death of the sheep, when it may 
succeed in saving its life by no longer exciting the dog in competitive running. And so man, 
in a competitive society, sometimes passes through a phase of tension of his muscles associated 
with tremor, followed perhaps by sham death (asthenia or immobilization) when the situation 
is too much for him. Thus, the somatic nervous system and the skeletal muscle are as much 
a part of the patterns of emotional expression as are the workings of the bowel, the stomach 
or the heart. 

Dr. Sheehan also mentioned that for a time there was oversimplification of the conception 
of the two divisions of the autonomic nervous system. The sympathetic division was thought 
of as the system for emergency action and the parasympathetic system as that which enables 
the organism to build up its resources for the next emergency. Some believed for a time 
that these two functions were sharply divided. It is known now that this is not true—that in 
the act of one’s hurdling the fence in escaping the mad bull both systems are in operation 
and that in the situation of recuperation, again, both are in operation. Yet there is a kind of 
division. For example, with feelings of withdrawal, sadness or alarm the stomach grows 
pale and becomes hypomotile and the secretion is diminished. The organ thus displays 
evidences, perhaps predominantly, of adrenergic or sympathetic function. In circumstances of 
agression the stomach becomes hyperacid, hypermotile and hypervascular. Acts of aggression 
in this instance are associated with cholinergic, and perhaps parasympathetic, activity; situa- 
tions which call for retreat or withdrawal call for adrenergic and sympathetic activity. Thus, 
at least in the stomach, hostile aggression may be associated with cholinergic dominance. In 
short, in terrified and stalking animals both divisions of the autonomic nervous system and 
the somatic nervous system participate. The question as to which parts of the nervous 
system will dominate under stress is of secondary importance; of primary significance is the 
interplay or combination which will best serve the needs of the animal in meeting a given 
life situation. 

As Dr. Kubie pointed out, we psychiatrists must pass through a phase of arranging our 
data. We must get our household in order. 

Happy days are ahead. Beginning in the first year of the medical course, the students in 
many schools are hearing about what goes on in the body when people feel in certain ways. 
They “take this in their stride,” just as medical students of the last century took the beautiful 
histologic pictures of the kidney resulting from thirty years of hypertension. There is no 
longer any difficulty in their acceptance of a concept that we older men perhaps have had to 
struggle for. But what is needed in order to make the story complete, so that it can be 
placed in the textbooks beside the evidence of damage from infection, new growths and 
physical injury, are the data that will allow the student to see what happens when an organ 
is too long overactive, or the effects on the organism of prolonged and excessive stress. The 
body can act only in a limited number of ways. Under stress of invasion of bacteria leuko- 
cytosis and fever may occur. But so may leukocytosis and fever be present with resentment 
or conflict. Under the stress of a chemical, such as alcohol, the gastric mucosa becomes 
hypervascular and the gastric secretion and the motility increase, but in an identical manner 
the stomach reacts to anger against one’s wife. The mechanisms are limited, and pathologic 
manifestations so closely resemble each other that they are often indistinguishable. There 
will soon be available data for many organs such as are now to be had for the stomach. In 
the new textbooks of medicine these things will be written. 


have 
cine. 
n& 
well 
‘isti- 
But 
pret 
vior 
out, 
heir 
the 
Ose, 
dog 
0th 
may 
Nan, 
ated 
tion 
uch 
ach 


tion 
ght 
ime 


Book Reviews 


An Atlas of the Basal Ganglia, Brain Stem and Spinal Cord, Based on Myelin-Stained 
Material. By Henry Alsop Riley, M.D. Price, $13.50. Pp. ix + 708, with 260 full 
page plates. Baltimore: Williams & Wilkins Company, 1943. 


With the publication of this splendid atlas of Riley’s, American neurology has really come 
of age. It is the sort of volume that will be of incalculable assistance to those patient workers 
in the laboratory who are all too often bewildered by the complexities of the structures under 
discussion and who in the past have had to refer to special works, where a confusion of names 
was really a babel of tongues. 

The magnificent 8 by 10 inch (20.3 by 25.4 cm.) photographs of superbly sectioned and 
stained material are labeled with painstaking exactness. On each opposing page are the 
symbol for each structure and the name chosen by Riley from the numerous synonyms available 
Frequently, when the whole section gives details that are insufficiently distinguishable, smalle: 
portions are magnified, quadrants are selected and minute details are brought out vividly 
On many plates more than a hundred individual structures are labeled, and when a single 
structure appears more than once, the number of times is indicated in parentheses. Indentifica 
tion of the full name from the abbreviation on the plate is usually simple enough, but location 
of a structure of a given name by means of the symbol is not always easy, particularly in the 
complicated transition zone between the midbrain and the interbrain. Here, conceivably, 
coordinates would have been valuable, even as they are on small scale maps of the countries 
of the world. Riley has not been content with halfway measures. In addition to a superb 
sagittal series of infinite precision, he details two transverse and two horizontal series in order 
to compensate for the marked bending of the neural axis. Twenty-two transverse sections 
of the spinal cord illustrate almost every important structure in this part of the central 
nervous system. 

The text is solidly informative, but not spectacular. Like the plates, it lists each separate 
structure with painstaking fidelity, discussing origin, direction and termination of tracts and 
function of cell masses when known and avoiding controversial features or the mention of 
different points of view. This section is particularly valuable, since the information con- 
cerning the structures is up to the minute. When a single structure is known by a number of 
names, Riley has chosen one from the Latin and gives in smaller type its synonyms, and 
then the location, functions and references to the literature, and indicates the plates in which 
it can be found. Cross references are abundant, so that it is possible for this volume to be 
used with equal facility in laboratories in all countries of the world. The bibliography is 
selected with care. 

It is perhaps too much to expect that cellular constellations would receive the sam: 
treatment as the myelin sheath pictures, as was done in the justly famed atlases of the brains 
of the rabbit and the cat. Perhaps in another decade the author may summon up his courage 
to tackle that problem. The importance of retrograde degeneration of cells can hardly be 
overemphasized in connection with studies on the hodology of this portion of the brain; yet 
an atlas of the thalamus, hypothalamus and other cellular portions of the brain stem of man 
is not yet available for study in connection with material from the pathologic laboratory. 

This volume has some of the fascination of the road map and Baedeker combined. The 
reader is almost irresistibly drawn from one section to another, as he traces the known 
pathways and picks up the byways, the crossroads, the canals and the cathedrals. It is in 
no sense a textbook of neuroanatomy; there are too many minutiae for even the expert to 
keep in mind. But it is an invaluable vade mecum to the neurologist and the neuropathologist 
harassed by the almost remembered names of some of the structures he is seeking to identify. 
He will find here the fibrae pallidopedunculares clearly distinguished from the fibrae perforantes 
pedunculi, on the one hand, and from the fasciculus subthalamopeduncularis, on the other. 
The plates prove it. 


Physiology in Aviation. By Chalmers L. Gemmill, M.D., with a chapter on “Instrument 
Flight” by Lieut. Frederick B. Lee (MC) U.S.N.R. Price, $2. Pp. 129. Springfield, 
Ill.: Charles C Thomas, Publisher, 1943. 

Man in the skies faces complications and adjustments not known to man on earth. This 
small handbook is the gist of a series of lectures given in the School of Aviation Medicine at 

Pensacola, Fla. The material is embodied in nineteen chapters, eighteen tables and the same 
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Dr. Harotp G. Wotrr: If Dr. Zilboorg had had the time, I am sure he would have 
included Charles Darwin as an important name in the history of psychosomatic medicine. 
Darwin, in-the “Expression of Emotions in Man and Animals” (New York, D. Appleton & 
Co., 1873), traced the heritage of human expression. He pointed the way it would be well 
to take in studies of psychosomatic disorder. He would have one look at man behavioristi- 
cally, in a unified way, as one would look at one’s dog or cat or other household animal. But 
with the new knowledge of anatomy and physiology the attempt was made to interpret 
behavior in simpler terms than the situation allowed. “Purpose” was put aside, and behavior 
was interpreted in terms of fixed neural patterns. For example, as Dr. Sheehan pointed out, 
for a time the somatic and the autonomic nervous system were separated with regard to their 
part in the behavior of the organism. The autonomic nervous system was considered the 
system of emotional expression, and the somatic nervous system had some other purpose, 
which was less clearly defined. Yet any one who has seen a sheep chased by a fierce dog 
has no doubt of the unified action of the somatic and the autonomic nervous system, both 
during the flight and ultimately, perhaps, in the sham death of the sheep, when it may 
succeed in saving its life by no longer exciting the dog in competitive running. And so man, 
in a competitive society, sometimes passes through a phase of tension of his muscles associated 
with tremor, followed perhaps by sham death (asthenia or immobilization) when the situation 
is too much for him. Thus, the somatic nervous system and the skeletal muscle are as much 
a part of the patterns of emotional expression as are the workings of the bowel, the stomach 
or the heart. 

Dr. Sheehan also mentioned that for a time there was oversimplification of the conception 
of the two divisions of the autonomic nervous system. The sympathetic division was thought 
of as the system for emergency action and the parasympathetic system as that which enables 
the organism to build up its resources for the next emergency. Some believed for a time 
that these two functions were sharply divided. It is known now that this is not true—that in 
the act of one’s hurdling the fence in escaping the mad bull both systems are in operation 
and that in the situation of recuperation, again, both are in operation. Yet there is a kind of 
division. For example, with feelings of withdrawal, sadness or alarm the stomach grows 
pale and becomes hypomotile and the secretion is diminished. The organ thus displays 
evidences, perhaps predominantly, of adrenergic or sympathetic function. In circumstances of 
agression the stomach becomes hyperacid, hypermotile and hypervascular. Acts of aggression 
in this instance are associated with cholinergic, and perhaps parasympathetic, activity; situa- 
tions which call for retreat or withdrawal call for adrenergic and sympathetic activity. Thus, 
at least in the stomach, hostile aggression may be associated with cholinergic dominance. In 
short, in terrified and stalking animals both divisions of the autonomic nervous system and 
the somatic nervous system participate. The question as to which parts of the nervous 
system will dominate under stress is of secondary importance; of primary significance is the 
interplay or combination which will best serve the needs of the animal in meeting a given 
life situation. 

As Dr. Kubie pointed out, we psychiatrists must pass through a phase of arranging our 
data. We must get our household in order. 

Happy days are ahead. Beginning in the first year of the medical course, the students in 
many schools are hearing about what goes on in the body when people feel in certain ways. 
They “take this in their stride,” just as medical students of the last century took the beautiful 
histologic pictures of the kidney resulting from thirty years of hypertension, There is no 
longer any difficulty in their acceptance of a concept that we older men perhaps have had to 
struggle for. But what is needed in order to make the story complete, so that it can be 
placed in the textbooks beside the evidence of damage from infection, new growths and 
physical injury, are the data that will allow the student to see what happens when an organ 
is too long overactive, or the effects on the organism of prolonged and excessive stress. The 
body can act only in a limited number of ways. Under stress of invasion of bacteria leuko- 
cytosis and fever may occur. But so may leukocytosis and fever be present with resentment 
or conflict. Under the stress of a chemical, such as alcohol, the gastric mucosa becomes 
hypervascular and the gastric secretion and the motility increase, but in an identical manner 
the stomach reacts to anger against one’s wife. The mechanisms are limited, and pathologic 
manifestations so closely resemble each other that they are often indistinguishable. There 
will soon be available data for many organs such as are now to be had for the stomach. In 
the new textbooks of medicine these things will be written. 
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Book Reviews 


An Atlas of the Basal Ganglia, Brain Stem and Spinal Cord, Based on Myelin-Stained 
Material. By Henry Alsop Riley, M.D. Price, $13.50. Pp. ix + 708, with 260 full 
page plates. Baltimore: Williams & Wilkins Company, 1943. 


With the publication of this splendid atlas of Riley’s, American neurology has really come 
of age. It is the sort of volume that will be of incalculable assistance to those patient workers 
in the laboratory who are all too often bewildered by the complexities of the structures under 
discussion and who in the past have had to refer to special works, where a confusion of names 
was really a babel of tongues. ; 

The magnificent 8 by 10 inch (20.3 by 25.4 cm.) photographs of superbly sectioned and 
stained material are labeled with painstaking exactness. On each opposing page are the 
symbol for each structure and the name chosen by Riley from the numerous synonyms available 
Frequently, when the whole section gives details that are insufficiently distinguishable, smaller 
portions are magnified, quadrants are selected and minute details are brought out vividly. 
On many plates more than a hundred individual structures are labeled, and when a single 
structure appears more than once, the number of times is indicated in parentheses. Indentifica- 
tion of the full name from the abbreviation on the plate is usually simple enough, but location 
of a structure of a given name by means of the symbol is not always easy, particularly in the 
complicated transition zone between the midbrain and the interbrain. Here, conceivably, 
coordinates would have been valuable, even as they are on small scale maps of the countries 
of the world. Riley has not been content with halfway measures. In addition to a superb 
sagittal series of infinite precision, he details two transverse and two horizontal series in order 
to compensate for the marked bending of the neural axis. Twenty-two transverse sections 
of the spinal cord illustrate almost every important structure in this part of the central 
nervous system. 

The text is solidly informative, but not spectacular. Like the plates, it lists each separate 
structure with painstaking fidelity, discussing origin, direction and termination of tracts and 
function of cell masses when known and avoiding controversial features or the mention of 
different points of view. This section is particularly valuable, since the information con- 
cerning the structures is up to the minute. When a single structure is known by a number of 
names, Riley has chosen one from the Latin and gives in smaller type its synonyms, and 
then the location, functions and references to the literature, and indicates the plates in which 
it can be found. Cross references are abundant, so that it is possible for this volume to be 
used with equal facility in laboratories in all countries of the world. The bibliography is 
selected with care. 

It is perhaps too much to expect that cellular constellations would receive the same 
treatment as the myelin sheath pictures, as was done in the justly famed atlases of the brains 
of the rabbit and the cat. Perhaps in another decade the author may summon up his courage 
to tackle that problem. The importance of retrograde degeneration of cells can hardly be 
overemphasized in connection with studies on the hodology of this portion of the brain; yet 
an atlas of the thalamus, hypothalamus and other cellular portions of the brain stem of man 
is not yet available for study in connection with material from the pathologic laboratory. 

This volume has some of the fascination of the road map and Baedeker combined. The 
reader is almost irresistibly drawn from one section to another, as he traces the known 
pathways and picks up the byways, the crossroads, the canals and the cathedrals. It is in 
no sense a textbook of neuroanatomy; there are too many minutiae for even the expert to 
keep in mind. But it is an invaluable vade mecum to the neurologist and the neuropathologist 
harassed by the almost remembered names of some of the structures he is seeking to identify. 
He will find here the fibrae pallidopedunculares clearly distinguished from the fibrae perforantes 
pedunculi, on the one hand, and from the fasciculus subthalamopeduncularis, on the other. 
The plates prove it. 


Physiology in Aviation. By Chalmers L. Gemmill, M.D., with a chapter on “Instrument 
Flight” by Lieut. Frederick B. Lee (MC) U.S.N.R. Price, $2. Pp. 129. Springfield, 
Ill.: Charles C Thomas, Publisher, 1943. 

Man in the skies faces complications and adjustments not known to man on earth. This 
small handbook is the gist of a series of lectures given in the School of Aviation Medicine at 

Pensacola, Fla. The material is embodied in nineteen chapters, eighteen tables and the same 
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number of simple line figures. The book is a condensed statement of the physiology of the 
respiratory and the circulatory apparatus of man and the conditions which the body must meet 
and the compensations which it must make in order to function at high altitudes. The facts and 
data are simply and clearly stated. The book is essential for training of nonmedical personnel 
or as a thumbnail refresher course for physicians. It does not attempt to deal with the psycho- 


logic hazards of combat flight. Its usefulness would be enhanced by a list of references to 
more detailed presentations of the subjects discussed. 


Contemporary Psychopathology: A Source Book. Edited by Silvan S. Tomkins, Ph.D., 
with an introduction by Henry A. Murray, M.D., Ph.D. Price, $5. Pp. xiv plus 600. 
Cambridge, Mass.: Harvard University Press, 1943. 


This is a lazy man’s way of writing a book. There is nothing to show that the editor 
has even read the various essays that are collected in this volume. The number of persons 
to whom he acknowledges indebtedness would indicate only a superior executive ability on 
the part of the collector, like that of the editor who got his newspaper written by starting 
a controversy about cats and then publishing the various “letters to the editor.” The excuse 
for a book of this kind is specious. While some of the essays appeared originally in publica- 
tions that are “not readily accessible to undergraduate readers,” the majority of them are 
taken, “with permission of the publishers,” from standard journals with large circulations 
which may be found in every medical library. There seems to be little discrimination in the 
selection of the forty-five essays included in this hodgepodge, except that the “contributions” 
shall have been made since 1939. Professor Murray compares this volume favorably with 
William Sentman Taylor’s “Readings in Abnormal Psychology and Mental Hygiene” (New 
York, D. Appleton & Co., 1926), which is still in use, although published nearly twenty years 
ago. It seems to the reviewer, however, that it can no more be compared with that delightful 
volume than can bouillabaisse with smdérgdsbord. The former volume shows the insight, the 
selective power and the critical adaptation of the author; the author keeps his material in 
hand. The present book merely reprints the published papers and binds them together. If 


the student can profit from. such a procedure, there is not much use in courses being given 
in psychopathology. 


Psychiatry in Medical Education. By Franklin G. Ebaugh and Charles A. Rymer. 
$3.50. Pp. 619. New York: Commonwealth Fund, 1942. 


This book gives a review of the situation in the years 1932 to 1940 concerning curriculums 
in medical schools and methods of teaching psychiatry in the United States. Both the basic 
training for all physicians and the special training for psychiatrists are discussed. Chapters 
I, II and III take up general aims and procedures in medical education, while chapters IV 
to IX deal particularly with psychiatric education. The data used come from the survey of 
the division of psychiatric education of the National Committee on Mental Hygiene. The 
third section of the book, chapters X and XI, discusses psychiatric training for the practice 
of the specialty. 

Throughout the book one can see the influence of Adolf Meyer; in fact, the authors say 
that psychobiology is their leitmotif. Meyer’s historic contribution is described as follows: 
“Until this time it had been customary to attach a single-word disease term to a newly 
admitted case and end the diagnosis there; Meyer insisted on complete case records including 
data on the many phases of the patient’s life history. Thus Meyer freed psychiatry from 
its dependence upon the pathology of dead tissues, on the one hand, and from undue emphasis 
upon classificatory psychiatry, on the other. He emphasized that psychiatry must approach 
mental disease from several different viewpoints and this openmindedness toward mental 
disorder has characterized his whole teaching. Out of his work has developed much of our 
present-day teaching of psychiatry—the study of the normal, or psychobiology, the study of 
the basic principles underlying abnormal behavior, psychopathology, and the study and treat- 
ment of the patient who has developed important tools, such as the personality study, the 
direct and indirect examination procedures, and the life chart. His influence has spread 
directly to many medical schools through teachers and clinicians trained in his clinic and has 
reached indirectly into most psychiatric practice and teaching through the development of 
psychobiological principles in American psychiatry.” 

Pages 22 to 42 give the best concise description of psychobiology that the reviewer has 
seen. The book as a whole contains much information and advice for all members of a 
medical school, from first year candidates to the chairmen of the curriculum committee! 
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Abbott, K. H.: Primary sarcomas of brain; review 
of literature and report of 12 cases, *43 
Abdomen: See Gastrointestinal Tract; etc. 
Abnormalities and Deformities: See Acrocephaly ; 
Twins; and under names of organs and regions, 
as Ribs; Spinal Cord; etc. 
Abscess: See under names of organs and regions, 
as Brain, abscess; etc. 
Accommodation: See Eyes, accommodation and re- 
fraction 
Acetylcholine : 
tives 
Acid, Ascorbic: See Ascorbic Acid 
Cevitamic: See Ascorbic Acid 
nature of glycerophosphoric acid present in phos- 
phatides, 358 
Nicotinic: See Nicotinic Acid 
Acrocephaly ; oxycephaly, 482 
Actinomycosis, hemorrhagic meningoencephalitis 
caused by emboli of Actinomyces, 725 
Activity, effect of bilateral optic enucleation on 


See Choline and Choline Deriva- 


voluntary muscular activity of albino rat, 89 
Adams, R. D.: Reticulum cell sarcoma of brain, 
*552 


Spinal bifida occulta with myelodysplasia, 629 
Adiposity: See Obesity 
Adler, A.: Visual agnosia, 629 
Adolescence, relation between electrical activity 
ee and personality in adolescent boys, 


Adrenalectomy: See under Adrenals 
Adrenals, effect of hypophysectomy on concentra- 
tion of ascorbic acid in adrenals of rat, 603 
level of adrenocortical substance in blood during 
hypoglycemic treatments for schizophrenia, 
362 
tumors; defense reactions in 
central origin, 93 
cerebral arteriovenous oxygen difference; 
effect of age and mental deficiency, *546 
middle; manic-depressive psychoses occurring 
during later life period, 202 
Old: See Old Age 
Ageusia: See Taste 
Agnosia: See Perception, 
Agraphia: See Aphasia 
Alcohol detoxication mechanism in central nervous 
system, 603 
influence of intravenously administered alcohol 
on emptying time of stomach, 90 
alcohol problem in military service, 
21 


anxiety states of 


Age, 


disorders 


and induction into military service, 721 

casual data on drinking habits among 2 strata 
of civilian war workers, 721 

factors influencing intoxicating effect of alcoholic 
beverages, 90 

hypoglycemia following alcoholic intoxication, 475 

treatment (including work of Alcoholics Anony- 
mous), 205 

two factors in prognosis of, 720 

— depression-hyposexual-alopecia syndrome, 

368 


Alpers, B. J.: 
ciated with 
kidneys, *669 

Intramedullary gliomas of spinal cord, 624 
Pathologic changes associated with metastatic 
or embolic encephalitis, 378 


Aneurysm of circle of Willis asso- 
congenital polycystic disease of 


Alpha Tocopherol, Therapy: 
cular 
Alzheimer’s Disease: See Insanity, presenile 
Amentia: See Feeblemindedness; Insanity; Mental 
Diseases ; etc. 
Ammerman, H. H.: 
tum ; 
*462 
Amyotonia: See Myatonia congenita 
Amyotrophy: See Sclerosis, amyotrophic lateral 
Anderson, J. P.: Acute arrest of cerebral circula- 
tion in man, *510 
Anesthesia, conduction of cortical impulses and 
motor management of convulsive seizures, *381 
narcoanalysis in treatment of war neuroses, 205 
striatal syndrome with rheumatoid arthritis after 
nitrous oxide anesthesia, 725 
Aneurysm, carotid-cavernous, 480 
— signs of intracranial saccular aneurysms, 
5 


See Dystrophy, mus- 


Syndromes of pontile tegmen- 
Foville’s syndrome; report of 3 cases, 


of circle of Willis associated with 
polycystic disease of kidneys, *669 
Angelucci, R.: Chemotherapy of intracranial infec- 
tions; clinical and pathologic effects of intra- 
eranial introduction of sulfanilamide, sulfa- 
thiazole and sulfadiazine in normal dogs, *633 
Anger, “‘sham rage” in man, 202 
Angioma, Weber syndrome of 


congenital 


syphilitic origin, 
Angiospasm: See Brain, blood supply 
Anomalies: See under names of organs and re- 
gions 
Anorexia Nervosa: See Appetite 
Anoxemia: See Oxygen, deficiency 
Anoxia: See Oxygen, deficiency 
Anxiety: See also Neuroses and Psychoneuroses 
use of insulin as sedation therapy; control of 
basic anxiety in psychoses, *697 
Aphasia, analysis of disturbances of higher cortical 
functions, agnosia, apraxia and aphasia, 364 
bilateral lesions of area 19 of Brodmann, 716 
principle of primary and associated disturbances 
of higher cortical functions as applied to 
temporal lobe lesions, 94 
quadrilateral space of Marie, 365 
Apoplexy: See Brain, hemorrhage 
Apparatus: See also Instruments 
acute arrest of cerebral circulation in man, *510 
chronic parkinsonism (with use of brace), 607 
muscular tension in psychiatric patients; pres- 
sure measurements on handwriting as indicator, 
*439 
quantitation of muscular function in cases of 
poliomyelitis and other motor nerve lesions; 
electrical excitability tests and _ electromyo- 
graphic and ergographic studies, *538 
Appetite, psychosomatic study of anorexia nervosa 
including use of vaginal smears, 204 
Apraxia, analysis of disturbances of higher cortical 
functions, agnosia, apraxia and aphasia, 364 
cerebral localization, 724 
Arachnoid, inflammation; intramedullary cavitation 
resulting from adhesive spinal arachnoiditis, *1 
inflammation ; suggested treatment of spinal block 
caused by spinal adhesive arachnoiditis by 
means of repeated spinal air injection, 206 
Arachnoiditis: See Arachnoid, inflammation 
Ariboflavinosis: See Riboflavin 
Armed Forces Personnel: See also Military Medi- 
cine; Naval Medicine; etc. 
five hundred neuropsychiatric casualties at naval 
hospital, 493 
forensic issues in neuroses of war, 719 
use of electroencephalography in Navy in war- 
time, 489 
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Arteries: See also Aneurysm; Arteriosclerosis ; 
Blood pressure; Embolism; Vasomotor System ; 
etc. 


Cerebral: See Brain, blood supply 


ocular signs of intracranial saccular aneurysms, 
365 


Arteriosclerosis, atherosclerotic myelopathy with 
syrinx formation; differentiation from other 
types of syringomyelia, *565 

senile and arteriosclerotic psychoses, 477 

Arthritis, striatal syndrome with rheumatoid 
arthritis after nitrous oxide anesthesia, 725 

Artificial Fever Therapy: See Dementia Paralytica ; 
Mental Diseases; etc. 

Ascorbic Acid, effect of hypophysectomy on ‘con- 
centration of ascorbic acid in adrenals of rat, 
603 


Asphyxia, alterations in central nervous system fol- 
lowing experimental asphyxia at birth, 732 
Atherosclerosis: See Arteriosclerosis 
Atrophy: See also under names of organs and 
regions, as Brain, atrophy; Nerves, optic; etc. 
growth asymmetry due to lesions of postcentral 
cerebral cortex, *405 
Muscular: See also Dystrophy, muscular 
muscular; studies in diseases of muscle; progres- 
sive muscular atrophy of peroneal type asso- 
ciated with atrophy of optic nerves; report on 
family, *279 
Avitaminoses: See under Vitamins 
Axons: See Neurons 
Azosulfamide: See Sulfonamides 


Babinski Sign: See Reflex 

Bacteria: See Streptococci; etc. 

Barbital and Barbital Derivatives, metabolic studies 
on epileptic patients receiving azosulfamide 
and phenobarbital, *149 

Bartemeier, L. H.: Psychiatric study of man 
suffering from convulsive disorder, 610 

Beck, 8S. J.: Effects of shock therapy on personality, 
as shown by Rorschach test, 483 

Behavior, Children’s: See under Children 

role of instinct in human behavior, 214 

Bell’s Palsy: See Paralysis, facial 

Bender, M. B.: Integrated facial patterns elicited 
by stimulation of brain stem, *34 

Benz, E.: Chemotherapy of intracranial infections ; 
clinical and pathologic effects of intracranial 
introduction of sulfanilamide, sulfathiazole and 
sulfadiazine in normal dogs, *633 

Berger Rhythm: See Brain, electroencephalography 

Beverages, Alcoholic: See Alcoholism 

Blindness: See Vision, defective 

Word Blindness: See Aphasia 

Blood, Circulation: See Arteries; Cardiovascular 
Diseases ; Cardiovascular System; Heart; Vaso- 
motor System; etc. 

fats and lipoids; methods of estimating capacity 
for recovery in patients with manic-depressive 
and schizophrenic psychoses, 604 

iodine, fluctuations in cyclic psychoses, 203 

mineral constituents in blood serum and cells of 
schizophrenic patients; distribution of sodium, 
potassium, calcium, magnesium, inorganic phos- 
phorus and chloride, *162 

monilemia associated with toxic purpura; report 
of case, *661 

pressure, high; arterial hypertension in relation 
to hypothalamohypophysial system, 723 

pressure, high; headache associated with hyper- 
tension, 228 

pressure, low; orthostatic hypotension accom- 
penying tabetic form of dementia paralytica, 


pressure, psychophysiology of; 
behavior ratings, 720 
wh studies concerning action of dilantin, 
5 


personality and 


Sugar: See also Carbohydrates; Insulin; etc. 
sugar; hypoglycemia following alcoholic intoxica- 
tion, 475 
Body, Mind and Body: See under Mind 


Bonnet-Collet Syndrome: See Paralysis, cranial 
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After-Effects of Brain Injuries in War: Their 
Evaluation and Treatment; K. Goldstein, 630 

Human. Neuroanatomy; O. S. Strong and A. 
Elwyn, 631 

Injuries of Skull, Brain and Spinal Cord: Neuro- 
Psychiatric, Surgical and Medico-Legal Aspects ; 
edited by S. Brock, 497 | 

= of Psychiatry Case-Study; P. W. Preu, 


Pain Mechanisms: Physiologic Interpretation of 
Causalgia and Its Related States; W. K. 
Livingston, 497 

Role of Nutritional Deficiency in Nervous and 
Mental Disease; Research Publications, Asso- 
ciation for Research in Nervous and Mental 
Disease, 632 

Vision: Study of Its Basis; S. H. Bartley, 632 


Boshes, L. D.: Electroencephalographic study of 
local effects of electric shock; preliminary re- 
port, 108 

Bourneville’s Disease : 

Brace: See Apparatus 

Brachium Pontis: See Cerebellum 

Brain: See also Cerebellum; Corpus Striatum; 
Hypothalamus; Lenticular Nucleus; Meninges; 
Nervous System; Pons Varolii; Thalamus; etc. 

abscess, metastatic, 723 

atherosclerotic myelopathy with syrinx formation ; 
differentiation from other types of syringo- 
myelia, *565 

atrophy; genealogic and clinicopathologic study 
of Pick’s disease, *288 

aura of taste preceding convulsions associated 
with lesion of parietal operculum; report of 
case, 375 

bilateral lesions of area 19 of Brodmann, 716 

Blood Supply: See also Aneurysm; Arteries; 
Arteriosclerosis ; etc. 

blood supply; acute arrest of cerebral circula- 
tion in man, *510 

blood supply; aneurysm of circle of Willis, with 
symptom-free interval of 27 years between 
initial and final rupture; report of case, *350 

cephalin, mixture of phosphatides, 359 

cerebral arteriovenous oxygen difference; 
of age and mental deficiency, *546 

chromatin content of nerve cells in man and in 
mouse with regard to role of nucleolus. 357 

clinical and electroencephalographic studies on 
criminal psychopaths, *18 

Concussion: See Brain, injuries 

conduction of cortical impulses and motor man- 
agement of convulsive seizures, *381 

constriction of visual fields, 486 

cortical lamination in polyprotodont marsupial, 
Parameles nasuta, 357 

decussation of Mauthner’s fibers in Fundulus em- 
bryos, 716 

diencephalon of Virginia opossum ; 
tical projection, 716 

diffuse leukoencephalopathy without sclerosis; 
clinicopathologic study of new form, with com- 
ment on various types of so-called diffuse 
sclerosis and Schilder’s disease, *575 

Diseases: See also Encephalitis; 
Mental Diseases; etc. 

diseases ; analysis of disturbances of higher func- 
tions, agnosia, apraxia and aphasia, 364 

diseases ; chemotherapy of intracranial infections ;: 
clinical and pathologic effects of intracranial 
introduction of sulfanilamide, sulfathiazole 
and sulfadiazine in normal dogs, *633 

diseases; irregular and multiple homonymous 
visual fleld defects, 88 

dorsal longitudinal fasciculus in Didelphis vir- 
giniana, 356 

effect of hexoses and pentoses on formation in 
vitro of phospholipid by brain tissue as mea- 
sured with radioactive phosphorus, 359 

electrical excitation of cerebral cortex; descrip- 
tion of new stimulator, *183 

electroencephalography; changes in_ electroen- 
cephalogram following insulin shock therapy ; 
quantitative study, *535 


See Sclerosis, tuberous 


effect 


thalamocor- 


Insanity ; 
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electroencephalography; changes electroen- 
cephalogram following metrazol shock therapy ; 
quantitative study, *529 

electroencephalography; comparative study of 
electroencephalograms of schizophrenic and 
manic-depressive patients, 204 

electroencephalography ; convulsant shock treat- 
ment of patients with mental disease by intra- 
venous injection of acetylcholine;  electro- 
encephalographic and electrocardiographic ob- 
servations, *304 

electroencephalography; effect of drugs on be- 
havior and electroencephalograms of children 
with behavior disorders, 720 

electroencephalography;  electroencepl.alographic 
classification of epileptic patients ard control 
subjects, *111 

electroencephalography;  electroencephalographic 
foci associated with epilepsy, 488 

electroencephalography; electroencephalographic 
study of local effects of electric shock; pre- 
liminary report, 108 

electroencephalography ; symmetric nevi of face, 
tuberous sclerosis, epilepsy and fibromatous 
growth on scalp, with abnormal electroencepha- 
lograms of members of family, 605 

electroencephalography; use in Navy 
time, 489 

electroencephalography ; use in war effort, 622 

encephalographic patterns associated with multiple 
sclerosis, 373 

follow-up study of lead poisoning 
220 

further attempts to trace origin of afferent nerves 
to extrinsic eye muscles, 358 

growth asymmetry due to lesions of postcentral 
cerebral cortex, *405 

Hemorrhage: See also Meningoencephalitis, hem- 
orrhagic 

hemorrhage; massive 
septi pellucidi, 94 

hemorrhages into lateral basal ganglionic region, 
93 

hemorrhages; prevention in experimental electric 
shock, *450 

histologic studies of brain following head trauma ; 
post-traumatic infarction of cerebral arteries, 
pe consideration of associated clinical picture, 
*258 

Inflammation : 

Injuries : 
juries 

injuries, drugs and environment as causes of 
mental decay in epilepsy, 362 

integrated facial patterns elicited by stimulation 
of brain stem, *34 

Localization of Function: See also Brain, dis- 
eases; Brain, pathology; Brain, tumors 

—— of function; cerebral localization, 


in war- 


in infants, 


hemorrhage into cavum 


See Encephalitis 
See also Cranium, injuries; Head, in- 


localization of function; cortical representation of 
macula lutea, 87 

melanin pigment in brain of gorilla, 357 

metabolism of brain suspensions; carbohydrate 
utilization, 359 

Morgagni-Stewart-Morel syndrome; report of case, 
with pneumoencephalogram, 628 

nature of glycerophosphoric acid present in phos- 
phatides, 358 

a development of rabbit’s diencephalon, 
00 

ophthalmoplegia internuclearis, *585 

origin of fibers to grape-like endings in insertion 
third of extraocular muscles, 358 

partial paralysis of upward gaze; 
Parinaud syndrome, 477 

pathologic changes associated with metastatic or 
embolic encephalitis, 378 

pathology in convulsive disorders, 716 

pathology ; myasthenia gravis, including case re- 
port and neurologic autopsy, 717 

pathology; neurologic complications in mother 
following pregnancy, 606 

pathology ; quadrilateral space of Marie, 365 

sign of Babinski in Macaca mulatta, 


incomplete 


phosphorus compounds of, 201 
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Physiology: See Brain, electroencephalography ; 
Brain, localization of function 

pretectal region of rabbit’s brain, 356 

primary sarcomas; review of literature and re- 
port of 12 cases, *43 

principles of primary and associated disturbances 
of higher cortical functions as applied to 
temporal lobe lesions, 94 

Probst’s tract in cat, 715 

proteinase in, 475 

pupillary and other responses from stimulation 
of frontal cortex and basal telencephalon of 
cat, 198 

recovery of rabies virus from brain of undiag- 
nosed case, 716 

relation between electrical activity of cortex and 
personality in adolescent boys, 720 

reticulum cell sarcoma of, *552 

Sclerosis: See Sclerosis 

Softening: See Brain, pathology 

striate area of Primates, 715 

supraoptic decussations in cat and monkey, 198 

surgery ; disappointing results with bilateral pre- 
frontal lobotomy in chronic schizophrenia, 609 

surgery ; frontal lobotomy in treatment of chronic 
psychotic overactivity, 206 

surgery; modification of spastic hemiplegia by 
cortical excision, 367 . 

surgery; ventricular drainage as valuable pro- 
cedure in neurosurgery; report of satisfactory 
method, *587 

surgery; perceptual-motor patterns following bi- 
lateral prefrontal lobotomy, *691 

tumors, associated with headache, 226 

tumors; cerebral localization, 724 

tumors, gastrointestinal symptoms in, 726 


—: glioma of diencephalon in manic patient, 
76 


‘ 
tumors; localized sweating as part of localized 
convulsive seizure, *456 
tumors; problem in psychiatric diagnosis, 361 
use of focused ultrasound waves to produce 
transcranial focal lesions of brain; preliminary 
report, 208 
Wilson’s disease in light of cerebral changes 
following ordinary acquired liver disorders, 477 
Brazier, M. A. B.: Quantitation of muscular func- 
tion in cases of poliomyelitis and other motor 
nerve lesions; electrical excitability tests and 
electromyographic and ergographic studies, 
*538 
Brock, 8.: Atherosclerotic myelopathy with syrinx 
formation; differentiation from other types of 
syringomyelia, *565 
Brodmann Area: See under Brain 
Browder, E. J.: Modification of 
plegia by cortical excision, 367 
Bucy, P. C.: Localized sweating as part of local- 
ized convulsive seizure, *456 
Byers, R. K.: Follow-up study of lead poisoning 
in infants, 220 


spastic hemi- 


Cancer: See Sarcoma; etc.; and under names ef 
organs and regions, as Parotid Gland; etc. 

Candida: See Monilia 

Cannabis, psychiatric aspects of marihuana intoxi- 
cation, 363 

Carbohydrates, studies on metabolism of brain sus- 
pensions; carbohydrate utilization, 359 

Cardiazol: See Dementia Praecox; Insanity; Men- 
tal Diseases; Metrazol 

Cardiovascular Diseases: See also Heart 

criteria for psychosomatic diagnosis and therapy, 

with reference to cardiovascular syndromes, 
735 

Cardiovascular System: See also Arteries; Heart; 
Vasomotor System; etc. 

influence of anterior chordotomy on 

system, *144 

Cataract, subcapsular, in dystonia musculorum de- 
formans, 726 

Catatonia: See Dementia Praecox 

Cauda Equina: See Spinal Cord 

Causalgia: See Neuralgia 
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Cavernous Sinus, carotid-cavernous aneurysm, 480 

Cavum Septi Pellucidi: See Brain, hemorrhage 

Cells: See also Neuroglia; Neurons; etc. 

division ; immediate effects of 31 r of x-rays on 

different stages of mitosis in neuroblasts of 
Chortophaga, 358 

Cephalalgia: See Headache 

Cephalin: See Lipoids 

or. cerebellar syndrome of malarial origin, 


diffuse hypertrophy of cerebellar cortex (mye- 
linated neurocytoma) ; report of case, *677 
Localization of Function: See Brain, localiza- 
tion of function 
positional nystagmus in cerebellar lesions, 201 
termination of brachium pontis, 715 
tumors, unusual symptomatology based on 158 
verified cases, 364 
Cerebrospinal Fluid, histologic studies of brain 
following trauma; post-traumatic infarction of 
cerebral arteries, with consideration of associ- 
ated clinical picture, *258 
in tuberculous meningitis, 480 
intramedullary cavitation resulting from adhesive 
spinal arachnoiditis, *1 
protein values determined by tyrosine equivalent 
method, 482 
suggested treatment of spinal block caused by 
spinal adhesive arachnoiditis by means of re- 
peated spinal air injection, 206 
Cerebrum: See Brain 
Cevitamic Acid: See Ascorbic Acid 
Charcot’s Disease: See Sclerosis, 
lateral 
Charcot-Marie-Tooth Disease: 
cular 
Chemotherapy: See Nerves; etc. 
Children, autonomic nervous system function in 
children with behavior problems as measured 
by parotid secretory rate, 719 
effect of drugs on behavior and electroencephalo- 
grams of children with behavior disorders, 720 
— study of lead poisoning in infants, 


amyotrophic 


See Atrophy, mus- 


Chlorides, oxygen consumption, creatine, and chlo- 
ride content of muscles from vitamin E-defici- 
ent animals as influenced by feeding a-toco- 
pherol, 201 

Choked Disk: See Neuritis, optic 

Cholesterol: See Lipoids 

Choline and Choline Derivatives, autonomic balance 
in patients treated with insulin shock as mea- 
sured by mecholyl chloride; preliminary re- 
port, *311 

convulsant shock treatment 
mental disease by intravenous injection of 
acetylcholine ; electroencephalographic and 
electrocardiographic observations, *304 

Chordotomy: See Spinal Cord, surgery 

Chorea, successful psychotherapy of choreic syn- 
drome ; report of case, 101 

Chromatin: See Neurons 

Chromatophore: See under Pigmentation 

Circle of Willis: See Brain, blood supply 

System: See Cardiovascular System: 


of patients with 


ea 
Cloward, R. B.: Meningioma of 30 years’ duration ; 
report of case, *327 


Cobb, S.: Charles Macfie Campbell, 711 
Metabolic studies on epileptic patients receiving 

azosulfamide and phenobarbital, *149 

Cochlea: See Ear, internal 

Cohen, M. E.: Metabolic studies on epileptic 
patients receiving azosulfamide and pheno- 
barbital, *149 

Collet-Bonnet Syndrome: See Paralysis, cranial 

Coma: See Dementia Praecox; Insulin 

Communicable Diseases: See Meningitis; Syphilis ; 
etc. 

Concussion: See Brain, injuries 

Conditioned Reflex: See under Reflex 

Cone, a V.: Special hospital in time of war, 
*1 
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Congress: See Societies 
Consciousness, measurement of intellectual func- 
tions in acute stage of head injury, *165 
Contracture, Dupuytren’s, and epilepsy; clinical 
connection between Dupuytren’s contracture, 
fibroma plantae, periarthrosis humeri, helo- 
dermia, induratio penis plastica and epilepsy, 
with attempt at pathogenic evaluation, 726 
Convulsions: See also Epilepsy 
acute onset of hemiplegia with 
childhood, 629 
conduction of cortical impulses and motor man- 
agement of convulsive seizures, *381 
localized sweating as part of localized convulsive 
seizure, *456 
prevention of hemorrhages in brain in experi- 
mental electric shock, *450 
psychiatric study of man suffering from convul- 
sive disorders, 610 
Coombs, F. §S.: Metabolic studies 
patients receiving azosulfamide 
barbital, *149 
Cornea, dysostosis multiplex lipochondrodysplasia ; 
gargoylism, 482 
Inflammation: See Keratitis 
Corpus Luysi: See Hypothalamus 
Corpus Striatum: See also Lenticular Nucleus 
striatal syndrome with rheumatoid arthritis after 
nitrous oxide anesthesia, 725 
Corticospinal Tract: See Pyramidal Tract 
Cranium: See also Frontal Bone; Head 
Foster Kennedy syndrome associated with non- 
neoplastic intracranial conditions, 93 
headache associated with changes in intracranial 
pressure, 225 
Injuries: See also Brain, 
juries 
injuries; traumatic narcolepsy, 
repair of cranial defects, 629 
Creatine and Creatinine, in Urine: Urine, creatine 
oxygen consumption, creatine, and chloride con- 
tent of muscles from vitamin E-deficient ani- 
mals as influenced by feeding a-tocopherol, 201 
Creatinuria: See Urine, creatine 
Creutzfeldt-Jakob’s Disease: See Pseudosclerosis 
Crime and Criminals: See also Delinquency: 
Jurisprudence, Medical; etc. 
clinical and electroencephalographic studies on 
criminal psychopaths, *18 
Curare, use of curare (intercostrin) 
convulsive shock, 206 
Cushing’s Syndrome: See Pituitary Body 
Cysts: See under names of organs and regions 


convulsions in 


on epileptic 
and pheno- 


injuries; Head, in- 


724 


in modifying 


Darrow, C. W.: Electroencephalographic study of 
local effects of electric shock; preliminary re- 
port, 108 

Davidoff, L. M.: Cornelius Gysbert Dyke, 84 

Davison, C.: Atherosclerotic myelopathy with 
syrinx formation; differentiation from other 
types of syringomyelia, *565 

Defectives: See Feeblemindedness 

Degeneration, Hepatolenticular: 
Nucleus, degeneration 

Deglutition, disorders; Sjégren’s syndrome; its re- 
lation to Plummer-Vinson syndrome and ribo- 
flavin avitaminosis, 723 

Delinquency, irresponsibility of juvenile delinquents, 
718 


See Lenticular 


Delirium, toxic delirious reactions of old age, 203 
Delusions: See under Dementia Praecox; Insanity ; 
etc. 
Dementia: See Dementia Paralytica ; 
Praecox; Insanity; etc. 
Presenile: See Insanity, presenile 
Dementia Paralytica, orthostatic hypotension ac- 
companying tabetic form of, 93 
Dementia Praecox, acute arrest of cerebral circu- 
lation in man, *510 
autonomic balance in patients treated with in- 
sulin shock as measured by mecholyl chloride ; 
preliminary report, *311 
changes in electroencephalogram following insulin 
shock therapy; quantitative study, *535 


Dementia 
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Dementia Praecox—Continued 
clinical and biologic interrelations between schizo- 

phrenia and epilepsy, 604 
comparative study of combined metrazol-hypo- 
glycemic shock treatment and spontaneous 


improvements in schizophrenia, 609 

comparative study of electroencephalograms ot 
schizophrenic and manic-depressive patients, 
204 


disappointing results with bilateral prefrontal 
lobotomy in chronic schizophrenia, 609 

effect of inhalation of 9 per cent oxygen for 
20 minutes in nonpsychotic and schizophrenic 
male subjects, 718 

effects of shock therapy on personality, as 
shown by Rorschach test, 483 

insulin shock therapy; further follow-up studies, 
363 


level of adrenocortical substance in blood during 
hypoglycemic treatments for schizophrenia, 362 
methods of estimating capacity for recovery in 
patients with manic-depressive and _ schizo- 
phrenic psychoses, 604 
mineral constituents in blood serum and cells of 
schizophrenic patients; distribution of sodium, 
potassium, calcium, magnesium, inorganic phos- 
phorus and chloride, *162 
postural reaction to vestibular stimulation in 
schizophrenic and normal subjects, 92 
schizophrenia among primitives, 202 
schizophrenia; structural analysis and metrazol 
treatment, 105 
some forms of emotional disturbances and their 
relationship to schizophrenia, 
unusual case of prolonged coma in hypoglycemic 
shock treatment, 363 
Denny-Brown, D.: Acute onset of hemiplegia 
with convulsions in childhood, 629 
Depression: See also Insanity; Mental Diseases ; 
Neuroses and Psychoneuroses 
changes in electroencephalogram following metra- 
zol shock therapy; quantitative study, *529 
depression-hyposexual-alopecia syndrome, 363 
Dermatome: See Skin 
Desoxyephedrine: See Pervitin 
de Takats, G.: Nature of painful vasodilatation 
in causalgic states, *318 
Devic’s Disease: See Myelitis; Neuritis, optic 
Dickerson, W. W.: Tuberous sclerosis, *233 
Diencephalon: See Brain 
Iiethystilbestrol: See Estrogens 
Dilantin: See Epilepsy 
Diphenylhydantoinate: See Epilepsy 
Diplegia: See Paralysis 
Dipsomania: See Alcoholism 
Disease, basis for classification of disorders from 
psychosomatic standpoint, 735 
criteria for psychosomatic diagnosis and therapy 
with reference to cardiovascular syndromes, 735 
physiologic principles underlying psychosomatic 
disorders, 734 
psychosomatic medicine; historical perspective, 
733 
Disk, Choked: See Neuritis, optic 
Intervertebral: See under Spine 
Dl Alpha Tocopherol: See Vitamins, E 
Drainage, ventricular, as valuable procedure in 
neurosurgery; report of satisfactory method, 
*587 


Drugs, Addiction: See also under names of drugs, 
as Cannabis ; etc. 
addiction; monilemia associated with toxic pur- 
pura; report of case, *661 
addiction; opiate withdrawal treated with 
duced hypoglycemic reactions, 481 
brain injury, drugs and environment as causes 
of mental decay in epilepsy, 362 
effect on behavior and electroencephalograms of 
children with behavior disorders, 720 
influence of certain drugs on crustacean nerve- 
muscle system, 475 
Dunbar, H. F.: Criteria for psychosomatic diagnosis 
and therapy, with reference to cardiovascular 
syndromes, 735 


in- 
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Duncan, D.: Diffuse hypertrophy of 
cortex (myelinated neurocytoma) ; 
case, *677 


Duodenum, emotions and gastroduodenal functions, 
478 


cerebellar 
report of 


Ulcers: See Peptic Ulcer 
Dupuytren’s Contracture: See Contracture 
Dyskinesia: See Movements 
Dysostosis Multiplex: See Lipochondrodystrophy 
Dysphagia: See Deglutition, disorders 
Dystonia musculorum deformans, subcapsular cata- 
racts in, 726 
Dystrophy, Muscular : 
Myotonia 
muscular, effect of vitamin E on, 726 
muscular; influence of parenteral administration 
of a-tocopherol phosphate on metabolic proc- 
esses in dystrophic muscle, 360 
— use of d-l, alpha tocopherol acetate, 


See also Atrophy, muscular; 


Ear, Internal: See also Nystagmus 
internal; physiology of labyrinth 
relation to seasickness and 
motion sickness, 603 
internal; postural reactions to vestibular stimu- 
_— in schizophrenic and normal subjects, 


reviewed in 
other forms of 


Edema: See under names of organs and regions 
Eissler, K.: Schizophrenia; structural analysis 
and metrazol treatment, 105 . 
Electricity: See also Electrotherapy 
electrical excitation of cerebral cortex; descrip- 
tion of new stimulator, *183 
epileptic attacks following electrical injury, 608 
Electrocardiography: See under Heart 
Electrocution: See under Electricity 
Electroencephalogram: See Brain, electroenceph- 
alography 
Electromyography: See Muscles 
Electrotherapy, electric convulsive therapy, with 
emphasis on importance of adequate treatment, 
652 
electroencephalographic study of local effects of 
electric shock; preliminary report, 108 
prevention of hemorrhages in brain in experi- 
mental electric shock, *450 
results of electric therapy of facial spasm and of 
paralysis of vocal cords, 616 
selective use of electric shock 
juvant to psychotherapy, 95 
Embolism, hemorrhagic meningoencephalitis caused 
by emboli of Actinomyces, 725 
pathologic changes associated with metastatic or 
embolic encephalitis, 378 
Emotions: See also Anger; Anxiety; etc. 
and gastroduodenal functions, 478 
group emotion and leadership, 484 
hypothalamus in psychiatry, 91 
nature and incidence of acute emotional distur- 
bances in torpedoed seamen of Merchant Ma- 
rine who are continuing at sea, 211 
some forms of emotional disturbances and their 
relationship to schizophrenia, 92 
Empyema, metastatic brain abscess, 723 
Encephalitis: See also Encephalomyelitis; Men- 
ingoencephalitis 
chronic parkinsonism (with use of brace), 607 
pathologic changes associated with metastatic or 
embolic encephalitis, 378 
periaxialis diffusa; diffuse leukoencephalopathy 
without sclerosis; clinicopathologic study of 
new form, with comment on various types of 
so-called diffuse sclerosis and Schilder’s dis- 
ease, *575 
postinfectious myasthenic syndrome, 727 
recurrent autonomic phenomena associated with 
exacerbations of postencephalitic parkinson- 
ism; report of case, *342 
relation of neurotropic streptococci to encepha- 
alitis and encephalitic virus, 722 
Encephalomalacia: See Brain, pathology 
Encephalomyelitis, scarlatinal, 717 
Encephalopathy: See Brain, diseases 
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Encephalorrhagia: See Brain, hemorrhage 
Endocarditis, patholugic changes associated with 
metastatic or embolic encephalitis, 378 

Enucleation: See Eyes, surgery 
Environment, brain injury and drugs as causes of 
mental decay in epilepsy, 362 
hypochondriacal complaints with 
personality and environment, 91 
Enzymes, proteolytic; proteinase in brain, 475 
Epilepsy: See also Convulsions ; Sclerosis, tuberous 
and Dupuytren’s contracture; clinical connection 
between Dupuytren’s contracture, fibroma plan- 
tae, periarthrosis humeri, helodermia, induratio 
penis plastica and epilepsy, with attempt at 
pathogenic evaluation, 726 
aura of taste preceding convulsions associated 
with lesion of parietal operculum; report of 
case, 375 
brain injury, drugs and environment as causes 
of mental decay in, 362 
brain pathology in convulsive disorders, 
clinical and biologic interrelations 
schizophrenia and epilepsy, 604 
electroencephalographic classification of epileptic 
patients and control subjects, *111 
electroencephalographic foci associated with, 488 
epileptic attacks following electrical injury, 608 
growth asymmetry due to lesions of postcentral 
cerebral cortex, *405 
incidence and significance of convulsive disorders 
in mentally deficient persons, 731 
metabolic studies on epileptic patients receiving 
azosulfamide and phenobarbital, *149 
myoclonus, 629 
oe mal” response in electric shock therapy, 


reference © to 


716 
between 


psychiatric study of man suffering from con- 
vulsive disorder, 610 
studies concerning action of dilantin, 475 
symmetric nevi of face, tuberous sclerosis, epi- 
lepsy and fibromatous growth on scalp, with 
abnormal electroencephalograms of members of 
family, 605 
treatment with sodium diphenyl hydantoinate 
(phenytoin sodium, dilantin sodium) and pheno- 
barbital combined, 205 
use of electroencephalography in Navy in war- 
time, 48 
Epiloia: See Sclerosis, tuberous 
Equilibrium: See Cerebellum; Ear, internal; Nys- 
tagmus; Posture; etc. 
Ergograph: See Muscles 
Erythrophores, color changes of sea robin (Prio- 
notus strigatus cuvier) with reference to ery- 
throphores, 476 
Estrogens, treatment of involutional psychoses with 
diethylstilbestrol, 608 
Evans, J. P.: Histologic studies of brain following 
head trauma; post-traumatic infarction of 
cerebral arteries, with consideration of asso- 
ciated clinical picture, *258 
Exophthalmos, intractable, diagnosis and surgical 
treatment, 221 
Extremities: See also Arms 
dermatome hypalgesia associated with herniation 
of intervertebral disk, *67 
nature of painful vasodilatation 
states, *318 
Paralysis: See also Paralysis; Poliomyelitis 
paralysis; heredofamilial spastic paraplegia; re- 
port on family, 379 
Eyes: See also Vision; and under special struc- 
tures of eyes, i. e., Macula Lutea; etc. 
accommodation and refraction; mechanism of 
accommodation, 199 
muscles; further attempts to trace origin of af- 
ferent nerves to extrinsic eye muscles, 358 
muscles; origin of fibers to grape-like endings 
in insertion third of extraocular muscles, 358 
ocular signs of intracranial saccular aneurysms, 
365 


in causalgic 


paralysis; ophthalmoplegia internuclearis, *585 

paralysis; partial paralysis of upward gaze; 
incomplete Parinaud syndrome, 477 

paralysis; syndromes of pontile tegmentum; Fo- 
ville’s syndrome; report of 3 cases, *462 


VOLUME 50 


Eyes—Continued 

relation between eyeball size and number of 
optic nerve fibers in dog, 198 

relation of headache to, 230 

return of vision 4 times in same adult sala- 
mander eye (Triturus viridescens) repeatedly 
transplanted, 476 

surgery; effect of bilateral optic enucleation on 
voluntary muscular activity of albino rat, 89 


Face, integrated facial patterns elicited by stimu- 

lation of brain stem, *34 
Paralysis: See Paralysis, facial 

Fasciculus Longitudinalis: See Brain 

Fat: See Lipoids 

Fazekas, J. F.: Cerebral arteriovenous oxygeu 
— effect of age and mental deficiency, 

6 

Feeblemindedness, cerebral arteriovenous oxygen 
=: effect of age and mental deficiency, 
J 

incidence and _ significance of convulsive dis- 
orders in mentally deficient persons, 731 
Fetus: See also Pregnancy 
alterations in central nervous system following 
experimental asphyxia at birth, 732 
Fever: See also Malaria; etc. 
associated with headache, 227 
Therapeutic: See under Dementia Paralytica; 
Mental Diseases; etc. 

Fibroma, Dupuytren’s contracture and _ epilepsy; 
clinical connection between Dupuytren’s con- 
tracture, fibroma plantae, periarthrosis humeri, 
helodermia, induratio penis plastica and epi- 
lepsy, with attempt at pathogenic evaluation, 
726 

symmetric nevi of face, tuberous sclerosis, epi- 
lepsy and fibromatous growth on scalp, with 
abnormal electroencephalograms of members of 
family, 605 

Fiertz, C. O.: Results of electric therapy of 
facial spasm and of paralysis of vocal cords, 
616 

Filum Terminale: 

Finesinger, J. E.: Muscular tension in psychiatric 
patients; pressure measurements on hand- 
writing as indicator, *439 

Flatau-Schilder’s Disease: See Encephalitis peri- 
axialis diffusa 

Folie 4 Deux: See Insanity, communicated 

Foramen, Intervertebral: See under Spine 

magnum; multiple meningiomas; removal of 4 
tumors from region of foramen magnum and 
upper cervical region of cord, *335 

Forster, F. M.: Aneurysm of circle of Willis as- 
sociated with congenital polycystic disease of 
kidneys, *669 

Foville’s syndrome; syndromes of pontile tegmen- 
tum; report of 3 cases, *462 

Freeman, W.: Encephalographic patterns associated 
with multiple sclerosis, 373 

Syndromes of pontile tegmentum; Foville’s syn- 
drome; report of 3 cases, *462 

Freud, psychic determinism of Holmes and Freud, 

616 


See Spinal Cord 


Frontal Bone, hyperostosis frontalis interna, 94 
pathology; Morgagni-Stewart-Morel syndrome: 
report of case, with pneumoencephalogram, 
628 
Fungi: See Actinomycosis 
Ganglion: See also Nervous System; Neurons 
Basal: See under Brain 
hemorrhages into lateral basal ganglionic region, 
93 


Gangrene, gas; streptococcal infection of muscle 
(resembling gas gangrene), 727 

Gantt, W. H.: Effect of metrazol convulsions on 
conditioned reflexes in dogs, *8 

Gargoylism: See Lipochondrodystrophy 

Gas, Gangene: See under Gangrene 

Gaskill, H. S.: Pathologic changes associated with 
metastatic or embolic encephalitis, 378 

Gastric Ulcer: See Peptic Ulcer 
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Gastrointestinal Tract: See also Stomach; ete. 
ae symptoms in tumors of brain, 
72 
Genitals: See under names of genitals, as Penis; 
Vagina ; etc. 
Gerty, F. J.: Psychiatry in critical period, 101 
Gibbs, E. L.: Electroencephalographic classification 
of epileptic patients and control subjects, *111 
Electroencephalographic foci associated with epi- 
lepsy, 488 
Gibbs, F. A.: Electroencephalographic classifica- 
tion of epileptic patients and control subjects, 
lll 
Electroencephalographic foci associated with epi- 
lepsy, 488 
Glands, Sjégren’s syndrome; its relation to Plum- 
mer-Vinson syndrome and riboflavin avitamin- 
osis, 723 
Glia: See Neuroglia 
Glioma, intramedullary, of spinal cord, 624 
of diencephalon in manic patient, 476 
Gliosis: See Neuroglia 
Globus Pallidus: See Lenticular Nucleus 
Gold, L.: Autonomic balance in patients treated 
with insulin shock as measured by mecholyl 
chloride; preliminary report, *311 
Goldstein, K.: Constriction of visual fields, 486 
Goodhart, S. P.: Atherosclerotic myelopathy with 
syrinx formation; differentiation from other 
types of syringomyelia, *565 
Gottlieb, J. S.: Changes in electroencephalogram 
following insulin shock therapy; quantitative 
study, *535 
Changes in electroencephalogram following metra- 
zol shock therapy; quantitative study, *529 
Green, J. R.: Chronic tuberculous meningoenceph- 
alitis, 107 
Growth asymmetry due to lesions of postcentral 
cerebral cortex, *405 


Hadden, S. B.: Group psychotherapy, 625 
Hadley, H. D., Jr.: Changes in electroencephalogram 
following metrazol shock therapy; quantitative 
study, *529 
Hair, Diseases: See Alopecia 
Hammond, W. S.: Effect of various sulfonamide 
compounds on nerve regeneration, *499 
Handwriting, muscular tension in _ psychiatric 
patients; pressure measurements on hand- 
writing as indicator, *439 
Harris, M. M.: Convulsant shock treatment of 
patients with mental disease by intravenous 
injection of acetylcholine; electroencephalo- 
graphic and electrocardiographic observations, 
*304 
Hassin, G. B.: Landry’s paralysis; its clinical and 
pathologic features, 729 
Head: See also Cranium 
Injuries: See also Brain, injuries; Cranium, in- 
juries ; etc. 
injuries; defects of smell after head injury (re- 
lation to taste), 606 
injuries; histologic studies of brain following 
head trauma; post-traumatic infarction of cere- 
bral arteries, with consideration of associated 
clinical picture, *258 
injuries; measurement of intellectual functions 
in acute stage of head injury, *165 
injuries, medical aspects of, 606 
pain-sensitive structures of, 224 
Headache: See also Migraine 
a see with changes in intracranial pressure, 


associated with fever, 227 

associated with hypertension, 228 

associated with tumor of brain, 226 

histamine headache, 226 

mechanisms of, 224 

migraine headache, 227 

— of scalp and neck as sources of pain, 
30 

pain associated with disease of nasal and para- 
nasal structures; “sinus” headache, 231 

relation to eyes, 230 
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Heart: See also Cardiovascular System; etc. 
convulsant shock treatment of patients with men- 
tal disease by intravenous injection of acetyl- 
choline; electroencephalographic and _ electro- 
cardiographic observations, *304 
disease, role in psychoses of senium, 604 
Heilbrunn, G.: Prevention of hemorrhages in 
brain in experimental electric shock, *450 
Heine-Medin’s Disease: See Poliomyelitis 
Helodermia, Dupuytren’s contracture and epilepsy; 
clinical connection between Dupuytren’s con- 
tracture, fibroma plantae, periarthrosis humeri, 
helodermia, induratio penis plastica and epl- 
al with attempt at pathogenic evaluation, 
te 
Hemiplegia: See also Brain, hemorrhage; Extrem- 
ities, paralysis; Paralysis 
acute onset, with convulsions in childhood, 629 
spastic, modification by cortical excision, 367 
Hemorrhage: See Brain, hemorrhage; Meningo- 
encephalitis, hemorrhagic; etc. 
Hilgard, J. R.: Successful psychotherapy of choreic 
syndrome ; report of case, 101 
Himwich, H. E.: Cerebral arteriovenous oxygen dif- 
ference; effect of age and mental deficiency, 
*546 
Hinsey, J. C.: Effect of various sulfonamide com- 
pounds on nerve regeneration, *499 
Histamine headache, 226 
Hoefer, P. F. A.: Conduction of cortical 
pulses and motor management of 
seizures, *381 
Holmes, Oliver Wendell; psychic determinism of 
Holmes and Freud, 616 
Homeostasis, autonomic balance in patients treated 
with insulin shock as measured by mecholyl 
chloride ; preliminary report, *311 
is there homeostatic instinct? 478 
Hormones: See Estrogens; Insulin; etc. 

Horwitz, W. A.: Selective use of electric shock 
therapy as adjuvant to psychotherapy, 95 
Hospitals, discharged veterans of World War II, 
in state hospitals and in community, 105 
psychiatric reactions to war as seen in civilians 

and soldiers referred to mental disease hos- 
pital, 370 
special hospital in time of war, *193 
Hydrophobia: See Rabies 
Hypalgesia, dermatome hypalgesia associated with 
herniation of intervertebral disk, *67 
Hyndman, O. R.: Anterior chordotomy; further 
observations on physiologic results and optim- 
um manner of performance, *129 
Hyperhidrosis: See Sweat Glands 
Hyperinsulinism: See under Insulin 
Hyperpyrexia: See Dementia Paralytica 
Hypertension: See Blood pressure, high 
Hypertrophy: See Cerebellum; etc. 
Hypochondriasis; hypochondriacal complaints with 
reference to personality and environment, 91 
Hypoglycemia: See Blood sugar; Insulin 
Hypophysectomy: See under Pituitary Body 
Hypophysis: See Pituitary Body 
Hypotension: See Blood pressure, low 
Hypothalamus: See also Pituitary Body 
arterial hypertension in relation to hypothalamo- 
hypophysial system, 723 
effect of early hypophysectomy on hypothalamic 
obesity, 200 
in psychiatry, 91 
quantitative study of paraventricular nucleus and 
its alteration in hypophysectomy, 197 
relation of various hypothalamic lesions to adi- 
posity in rat, 198 
“sham rage” in man, 202 
supraoptic decussations in cat and monkey, 198 
Hysteria: See also Neuroses and Psychoneuroses 
with symptoms referable to war experience; re- 
port of case, 612 
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Idiocy: See Feeblemindedness 
depression-hyposexual-aloepecia syndrome, 


Indians, American; influence of Indian and Negro 
blood on manic-depressive psychosis, 719 
casual data on drinking habits among 2 strata 
of civilian war workers, 721 
Inebriety: See Alcoholism 
Infantile Paralysis: See Poliomyelitis 
Infundibulum: See Hypothalamus 
Injuries: See Brain, injuries; Cranium, injuries; 
Head, injuries; etc. 
Insanity: See also Dementia; Dementia Praecox; 
Depression; Mental Diseases 
Alcoholic: See Alcoholism 
communicated; folie & deux; report of case in 
identical twins, 478 
—— of blood iodine in cyclic psychoses, 


manic-depressive; comparative study of electro- 
encephalograms of schizophrenic and manic- 
depressive patients, 204 
manic-depressive; influence of Indian and Negro 
blood on manic-depressive psychosis, 719 
manic-depressive ; methods of estimating capacity 
for recovery in patients with manic-depressive 
and schizophrenic psychoses, 604 
manic-depressive, prognosis in, 478 
manic-depressive psychoses occurring during later 
life period, 202 
presenile psychosis of Jakob type, 203 
Instinct, is there homeostatic instinct? 478 
role in human behavior, 214 
Instruments: See also Apparatus 
electrical excitation of cerebral cortex; descrip- 
tion of new stimulator, *183 
Insulin, autonomic balance in patients treatea 
with insulin shock as measured by mecholyl 
chloride; preliminary report, *311 
changes in electroencephalogram following insulin 
shock therapy; quantitative study, *535 
comparative study of combined metrazol-hypo- 
glycemic shock treatment and spontaneous im- 
provements in schizophrenia, 609 
level of adrenocortical substance in blood during 
hypoglycemic treatments for schizophrenia, 362 
opiate withdrawal treated with induced hypo- 
glycemic reactions, 481 
unusual case of prolonged coma in hypoglycemic 
shock treatment, 363 
use as sedation therapy; control of basic anxiety 
in psychoses, *697 
Intelligence Tests: See Mental Tests 
Intervertebral Disks: See under Spine 
Intocostrin: See Curare 
Intoxication: See Alcoholism; Cannabis 
ai Iodine Compounds, in Blood: See Blood, 
odine 


Jakob-Creutzfeld Disease: See Pseudosclerosis 

Josephy, H.: Diffuse leukoencephalopathy without 
sclerosis; clinicopathologic study of new form, 
with comment on various types of so-called 
diffuse sclerosis and Schilder’s disease, *575 

Jurisprudence, Medical: See Alcoholism; Crime 
and Criminals; etc. 

forensic issues in neuroses of war, 719 


Kabat, H.: Acute arrest of cerebral circulation 
in man, *510 

Kalinowsky, L. B.: Electric convulsive therapy, 
with emphasis on importance of adequate treat- 
ment, *652 

Kanzer, M.: Nature and incidence of acute emo- 
tional disturbances in torpedoed seamen of 
— Marine who are continuing at sea, 
1 

Katzenelbogen, S8.: Mineral constituents in blood 
serum and cells of schizophrenic patients; 
distribution of sodium, potassium, calcium, 
magnesium, inorganic phosphorus and chloride, 
*162 
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Kaufmann, W.: Aneurysm of circle of Willis, with 
symptom-free interval of 27 years between 
initial and final rupture; report of case, *350 

Keegan, J. J.: Dermatome hypalgesia associated 
with herniation of intervertebral disk, *67 

Kennedy Syndrome: See Neuritis, optic 

Kepner, R. D.: Meningioma of 30 years’ dura- 
tion; report of case, *327 

Keratitis, Sjégren’s syndrome; its relation to 
Plummer-Vinson syndrome and riboflavin avi- 
taminosis, 723 

Kernohan, J. W.: Primary sarcomas of brain; 
= of literature and report of 12 cases, 


Keschner, M.: Familial multiple sclerosis; report 


of case, *706 
Kidneys, aneurysm of circle of Willis associated 
with congenital polycystic disease of, *669 
— “ws D.: Reticulum cell sarcoma of brain, 


Kisker, G. W.: Perceptual-motor patterns follow- 
ing bilateral prefrontal lobotomy, *691 
Klemme, R. M.: Neural mechanism of paralysis 
agitans, 367 
Knott, J. R.: Changes in electroencephalogram 
following insulin shock therapy; quantitative 
study, *535 
Changes in electroencephalogram following metra- 
zol shock therapy; quantitative study, *529 
Kohut, H.: Neuro-optic myelitis, 375 
Kubie, L. S.: Basis for classification of disorders 
from psychosomatic standpoint, 735 
Nature and incidence of acute emotional distur- 
bances in torpedoed seamen of Merchant 
Marine who are continuing at sea, 211 
Labyrinth: See Ear, internal 
Landry’s Paralysis: See Paralysis, acute ascending 
Langworthy, O. R.: General principles of auto- 
nomic innervation, *590 
Larynx, paralysis; results of electric therapy of 
facial spasm and of paralysis of vocal cords, 
616 
Lead, poisoning, follow-up study in infants, 220 
Learning, effects of morphine on learned adaptive 
responses and experimental neuroses in cats, 
*401 
mental symptoms in narcolepsy, 361 
Leber’s Disease: See Nerves, optic 
Leet, H. H.: Changes in_ electroencephalogram 
following metrazol shock therapy; quantitative 
study, *529 
Lemere, F.: Ophthalmoplegia internuclearis, *585 
Lennox, W. G.: Electroencephalographic classifi- 
cation of epileptic patients and control subjects, 
*111 
Myoclonus epilepsy, 629 
Lenticular Nucleus, degeneration; Wilson’s disease 
in light of cerebral changes following ordinary 
acquired liver disorders, 477 
Leptomeninges: See Meninges 
ee See Encephalitis periaxialis dif- 
usa 
Leukoencephalitis : 
iffusa 
Lewey, F. H.: Aura of taste preceding convul- 
sions associated with lesion of parietal oper- 
culum; report of case, 375 
Lichtenstein, B. W.: Diffuse leukoencephalop- 
athy without sclerosis; clinicopathologic study 
of new form, with comment on various types 
of so-called diffuse sclerosis and Schilder’s dis- 
ease, *575 
Life, prognosis of multiple sclerosis, *431 
Light, effect of bilateral optic enucleation on 
voluntary muscular activity of albino rat, 89 
some mechanisms controlling locomotor activity 
in crayfish, 89 
Lipids: See Lipoids 
Lipochondrodystrophy, dysostosis multiplex 
chondrodysplasia; gargoylism, 482 
Lipodystrophy: See Fat 


See Encephalitis periaxialis 


lipo- 
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Lipoids: See also Fat; Phosphorus and Phosphorus 
Compounds 
brain cephalin, mixture of phosphatides, 359 
nature of glycerophosphoric acid present in 
phosphatides, 358 
Lissauer’s Paralysis: See Dementia Paralytica 
Tract: See Spinal Cord 
List, C. F.: Multiple meningiomas; removal of 4 
tumors from region of foramen magnum and 
upper cervical region of cord, *335 
Liver, Wilson’s disease in light of cerebral changes 
following ordinary acquired liver disorders, 
477 
Lobectomy: See Brain, surgery 
Lobotomy: See Brain, surgery 
Locomotion: See also Movements 
some mechanisms controlling locomotor activity 
in crayfish, 89 
Lorand, S.: Endopsychic factors in causation of 
traumatic neurosis, 370 
Lord, E.: Follow-up study of lead poisoning in 
infants, 220 
Louping Ill: See Encephalomyelitis 
Lungs, metastatic brain abscess, 723 
Lynn, J. G.: Use of focused ultrasound waves to 
produce transcranial focal lesions of brain; 
preliminary report, 208 


Mcintyre, A. P.: 
*431 

McIntyre, H. D.: 
*431 

Macula Lutea, cortical representation of, 87 

Malamud, N.: Genealogic and clinicopathologic 
study of Pick’s disease, *288 

Malaria, cerebellar syndrome of malarial origin, 
725 

Therapeutic : 


Prognosis of multiple sclerosis, 


Prognosis of multiple sclerosis, 


See Dementia Paralytica; etc. 
Malnutrition: See Dystrophy; Vitamins; etc. 
Man, Primitive: See also Indians, American ; 
Negroes 
primitive ; schizophrenia among primitives, 202 
Mania: See Insanity 
Margolin, S8.: Nature and incidence of acute 
emotional disturbances in torpedoed seamen of 
Merchant Marine who are continuing at sea, 
211 
Marie-Charcot Disease: See Atrophy, muscular 
Marie Quadrilateral Space: See Brain, pathology 
Marihuana: See Cannabis 
Marmor, J.: Role of instinct in human behavior, 
214 
Masserman, J. H.: Effects of morphine on learned 
adaptive responses and experimental neuroses 
in cats, *401 
Experimental neuroses and psychotherapy, 485 
Meacham, W. F.: Chemotherapy of intracranial 
infections; clinical and pathologic effects of 
intracranial introduction of sulfanilamide, 
sulfathiazole and sulfadiazine in normal dogs, 
*633 
Mecholyl Chloride : 
atives 
Medical Jurisprudence: See Jurisprudence, Medical 
Medicine, Military: See Military Medicine 
Naval: See Naval Medicine 
Psychosomatic: See Disease; Mind 
Melancholia: See Insanity, manic-depressive 
Involutional: See Mental Diseases 
Melanin pigment in brain of gorilla, 357 
Melanoma, primary, of central nervous system, 476 
Memory, mental symptoms in narcolepsy, 361 
Meninges: See also Arachnoid 
of leptomeninges ; 


See Choline and Choline Deriv- 


report of case, 


Meningioma, multiple; removal of 4 tumors from 
region of foramen magnum and upper cervical 
region of cord, *335 

of 30 years’ duration; report of case, *327 
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Meningitis: See also Meningoencephalitis 
Serosa Circumscripta Spinalis: See Arachnold, 
inflammation 
tuberculous, spinal fluid in, 480 
Meningocele: See also Spina Bifida 
Meningococci: See under Meningitis 
Sa See also Encephalitis ; 
gitis 


Menin 


chronic tuberculous, 107 
caused by emboli of Actinomyces, 


Mental Deficiency: See Feeblemindedness 
Mental Diseases: See also Children; Dementia 

Paralytica; Dementia Praecox; Feebleminded- 
ness; Insanity; Neuroses and Psychoneuroses ; 
Personality; Psychiatry; etc. 

changes in electroencephalogram following metra- 
zol shock therapy; quantitative study, *529 

clinical and electroencephalographic studies on 
criminal psychopaths, *18 

constriction of visual fields, 486 

convulsant shock treatment of patients with 
mental disease by intravenous injection of 
acetylcholine ; electroencephalographic and elec- 
trocardiographic observations, *304 

electric convulsive therapy, with emphasis on im- 
portance of adequate treatment, *652 

electrical shock treatment of psychoses, 206 

frontal lobotomy in treatment of chronic psychotic 
overactivity, 206 

glioma of diencephalon in manic patient, 476 

mental patients after electroshock, 91 

muscular tension in psychiatric patients; pres- 
cane measurements on handwriting as indicator, 

a mal” response in electric shock therapy, 

7 


problem of brain tumor in psychiatric diagnosis, 


psychiatric aspects of marihtiana intoxication, 
363 


role of heart 
604 

Rorschach examinations in acute psychiatric ad- 
missions, 605 

selective use of electric shock therapy as ad- 
juvant to psychotherapy, 95 

senile and arteriosclerotic psychoses, 477 


treatment of involutional psychoses with diethyl]- 
stilbestrol, 608 


use of curare 
206 


disease in psychoses of senium, 


in modifying convulsive shock, 


Mental Tests: See also Personality 
effects of shock therapy on personality, as shown 
by Rorschach test, 483 
measurement of intellectual functions in acute 
stage of head injury, *165 
psychophysiology of blood pressure; 
and behavior ratings, 720 
Rorschach examinations in acute psychiatric ad- 
missions, 605 
Merchant Marine, nature and incidence of acute 
emotional disturbances in torpedoed seamen 
of Merchant Marine who are continuing at 
sea, 211 
Merritt, H. H.: Electroencephalographic foci asso- 
ciated with epilepsy, 488 
Leber’s hereditary optic nerve atrophy, 629 
Merzbacher-Pelizaeus’ Disease: See Encephalitis 
periaxialis diffusa 
Metabolism: See also Oxygen, consumption; and 
under specific headings, as Brain; etc. 
metabolic studies on epileptic patients receiving 
azosulfamide and phenobarbital, *149 
Metrazol, effect of metrazol convulsions on con- 
ditioned reflexes in dogs, *8 
Therapy: See Dementia Praecox; Insanity; 
Mental Diseases; Neuroses and Psychoneuroses ; 
etc. 
Microglia: See Neuroglia 
Micturition: See Urination 
Migraine headache, 227 
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Milhorat, A. T.: Studies in diseases of muscle; 
progressive muscular atrophy of peroneal type 
associated with atrophy of optic nerves; report 
on family, *279 

Military Medicine: See also Gas, poisoning; Hos- 
pitals; Naval Medicine; Neuroses and Psycho- 
neuroses; Recruits; Soldiers and Veterans; 
etc. 

alcohol problem in military service, 721 

analysis of certain factors in histories of 200 
soldiers discharged from Army for neuro- 
psychiatric disabilities, 362 

neuroses in soldiers; therapeutic barriers, 479 

psychogenic illness in regimental practice, 605 

psychoneurotic in armed forces, 719 

use of electroencephalography in war effort, 622 

Mind, basis for classification of disorders from 

psychosomatic standpoint, 735 
criteria for psychosomatic diagnosis and therapy 
with reference to cardiovascular syndromes, 
735 
Diseases: See Dementia 
Mental Diseases; etc. 
physiologic principles underlying psychosomatic 
disorders, 734 
psychosomatic 


Praecox; Insanity; 


medicine; historical perspective, 


Mitosis: See Cells, division 

Monilia, monilemia associated with toxic purpura; 
report of case, *661 

Moore, B. E.: Measurement of intellectual func- 
tions in acute stage of head injury, *165 

Moore, M. T.: Morgagni-Stewart-Morel syndrome ; 
report of case, with pneumoencepnaiogram, 
628 


Morale, 203. See also Armed Forces Personnel ; 


War 
scuttle butt afloat; study in group psychology, 
*472 


Morel-Stewart Syndrome: 
thology 
Moriarty, J. D.: Combined convulsive therapy and 
psychotherapy of neuroses, *6385 
Morons: See Feeblemindedness 
Morphine, effects on learned adaptive responses and 
experimental neuroses in cats, *401 
Motoneurons: See Neurons 
Movements: See also Locomotion; Muscles 
Disorders: See Myocionus; etc. 
influence of anterior chordotomy on 
system, *140 
integrated facial patterns elicited by stimulation 
of brain stem, 
perceptual-motor patterns following bilateral pre- 
frontal lobotomy, *691 
Munro, D.: Section of anterior spinal roots for 
prevention of reflex” after spinal 
transection, 629 
Murder: See Crime and Criminals 
Muscles, Atrophy: See Atrophy, muscular 
diseases, studies in; progressive muscular atrophy 
of peroneal type associated with atrophy of 
optic nerves; report on family, *279 
Dystrophy: See Dystrophy, muscular 
general principles of autonomic innervation, *590 
in vitro effect of a-tocopherol and its phosphate 
derivative on oxidation in muscle tissue, 360 
influence of certain drugs on crustacean nerve- 
muscle system, 475 
integrated facial patterns elicited by stimulation 
of brain stem, *34 
muscular tension in psychiatric patients; pressure 
measurements on handwriting as indicator, *439 
of scalp and neck as sources of pain, 230 
oxygen consumption, creatine, and chloride con- 
tent of muscles from vitamin E-deficient animals 
as influenced by feeding a-tocopherol, 201 
Paralysis: See Paralysis 
physiology ; alleged diminution of working capacity 
following activity of antagonistic muscles, 91 
quantitation of muscular function in cases of 
poliomyelitis and other motor nerve lesions; 
electrical excitability tests and electromy- 
ographic and ergographic studies, *538 


See Frontal Bone, pa- 


motor 


Muscles—Continued 
ae infection (resembling gas gangrene), 
‘ 
transmission of impulses in motor end plate of 
warm-blooded animals, 361 
transplantation of motor nerves and muscles in 
forelimb of rat, 201 
Myasthenia gravis, including case report and neuro- 
logic autopsy, 717 
postinfectious myasthenic syndrome, 727 
Myatonia congenita; amyotonia (myatonia) 
genita; Oppenheim’s disease, 717 
Myelin: See Brain; Encephalitis periaxialis diffusa ; 
Nerves; Pyramidal Tract 
Myelitis: See also Encephalomyelitis 
Devic’s disease (ophthalmoneuromyelitis), 481 
neuro-optic myelitis, 375 
Myelodysplasia: See Spina Bifida; 
abnormalities 
Myelomalacia: See under Spinal Cord 
Myelopathy: See Spinal Cord 
Myocarditis in poliomyelitis, 481 
Myocardium: See Heart; Myocarditis 
Myoclonus epilepsy, 629 
Myography: See under Muscles 
congenita atrophica ; 


con- 


Spinal Cord, 


study of family, 


Narcoanalysis: 
Narcolepsy: See under Sleep 
Narcosis: See Anesthesia 
Naval Medicine: See also Aviation and Aviators, 
Hospitals; Military Medicine; Recruits; etc. 
five hundred neuropsychiatric casualties at naval 
hospital, 493 
nature and incidence of acute emotional distur- 
bances in torpedoed seamen of Merchant Marine 
who are continuing at sea, 211 
scuttle butt afloat; study in group 
*472 
use of electroencephalography in Navy in war- 
time, 489 
Neck, muscles of scalp and neck as sources of 
pain, 230 
Negroes, influence of Indian and Negro blood on 
manic-depressive psychosis, 719 
Nelson, J.: Intramedullary cavitation resulting from 
adhesive spinal arachnoiditis, *1 
Nerves: See also Nervous System; 
Neuritis; Paralysis 
Cells: See Neurons 
dermatome hypalgesia associated with herniation 
of intervertebral disk, *67 
—— of taste buds on tongue of kitten, 
6 
effect of various sulfonamide compounds on nerve 
regeneration, *499 
influence of certain drugs on crustacean nerve- 
muscle system, 475 
neural mechanism of paralysis agitans, 367 
Optic: See also Neuritis, optic 
es Leber’s hereditary optic nerve atrophy, 
629 
at primary endings in man and in animals, 


See Anesthesia 


psychology, 


Neuralgia ; 


optic; relation between eyeball size and number 
of optic nerve fibers in dog, 198 

optic; studies in diseases of muscle; progressive 
muscular atrophy of peroneal type associated 
care atrophy of optic nerve; report on family, 


quantitation of muscular function in cases of 
poliomyelitis and other motor nerve lesions; 
electrical excitability tests and electromyogra- 
phic and ergographic studies, *538 

roots; section of anterior spinal roots for preven- 
py of “mass reflex” after spinal transection, 

Spinal: See Nerves, roots 

transmission of impulses in motor end plate of 
warm-blooded animals, 361 

transplantation of motor nerves and muscles in 
forelimb of rat, 201 

trigeminal; Probst’s tract in cat, 715 

Tumors: See Nervous System 
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Nervous System: See also Brain; Cerebellum; 
Nerves; Neurons; Reflex; Spinal Cord; etc. 
alcohol detoxication mechanism in central nervous 

system, 603 
alterations in central nervous system 
experimental asphyxia at birth, 732 
autonomic balance in patients treated with in- 
sulin shock as measured by mecholyl chloride ; 
preliminary report, *311 
autonomic function in children 
problems as measured by 
rate, 719 
Diseases: See also Epilepsy; Mental Diseases; 
Neuritis; Neuroses and Psychoneuroses ; etc. 
diseases ; neurologic complications in mother fol- 
lowing pregnancy, 606 
general principles of autonomic innervation, *590 
recurrent autonomic phenomena associated with 
exacerbations of postencephalitic parkinsonism : 
report of case, *342 
Surgery: See Brain, surgery; etc. 
Tumors: See also Neurocytoma; etc. 
tumors; primary melanoma of central nervous 
system, 476 
Nervousness: See Neuroses and Psychoneuroses 
Neuralgia, nature of painful vasodilatation in 
causalgic states, *318 
Neuritis, optic; Devic’s disease 
myelitis), 481 
optic; Foster Kennedy syndrome associated with 
non-neoplastic intracranial conditions, 93 
optic; neuro-optic myelitis, 375 
Neuroblasts: See Neurons 


following 


with 
parotid 


behavior 
secretory 


(ophthalmoneuro- 


Neurocytoma, diffuse hypertrophy of cerebellar cor- 
tex (myelinated neurocytoma) ; report of case, 
*677 


Neuroglia, glial elements of spinal cord of frog, 
89 


Neurohypophysis: See Pituitary Body 
Neurology: See also Nerves; Nervous System; 
Neuropsychiatry ; Neuroses and Psychoneuroses ; 


etc. 
special hospital in time of war, *193 
Neurons, chromatin content of nerve cells in man 
and in mouse with regard to role of nucleolus, 
357 
diffuse hypertrophy of cerebellar cortex (mye- 
linated neurocytoma) ; report of case, *677 
immediate effects of 31 r of x-rays on different 
stages of mitosis in neuroblasts of Chortophaga, 
358 
motoneurons of spinal cord of frog, 89 
quantitative study of paraventricular nucleus and 
its alteration in hypophysectomy, 197 
Neuropsychiatry: See also Neurology; Psychiatry ; 
War; etc. 
analysis of certain factors in histories of 200 
soldiers discharged from Army for neuro- 
psychiatric disabilities, 362 
discharged veterans of World War II, in state 
hospitals and in community, 105 
five hundred neuropsychiatric casualties at naval 
hospital, 493 
Neuroses and Psychoneuroses: See also Mental 
Diseases ; Nervous System, diseases; etc. 
combined convulsive therapy and psychotherapy 
of neuroses, *685 
convulsion therapy of malignant neuroses, 207 
defense reactions in anxiety states of central 
origin, 93 
effects of morphine on learned adaptive responses 
and experimental neuroses in cats, *401 
endopsychic factors in causation of traumatic 
neurosis, 370 
experimental neuroses and psychotherapy, 485 
forensic issues in neuroses of war, 719 
geneticosocial interpretation of neuroses, 480 
group psychotherapy, 625 
group psychotherapy for war neuroses, 609 
hysteria, with symptoms referable to war experi- 
ence; report of case, 612 
narcoanalysis in treatment of war neuroses, 205 
neuroses in soldiers; therapeutic barriers, 479 
neurotic excoriations, 363 
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Neuroses and Psychoneuroses—Continued 
positive conditional salivary reflex in 
neurotic patients, 475 
psychiatric reactions to war as seen in civillans 
and soldiers referred to mental 
pital, 370 
psychogenic illness in regimental practice, 
psychoneurotic in armed forces, 719 
psychosomatic study of anorexia nervosa in- 
cluding use of vaginal smears, 204 
theory of neural mechanism of stuttering, 619 
use of insulin as sedation therapy; control of 
2 basic anxiety in psychoses, *697 
Neurosurgery : See Brain, surgery 
Neurotropism : See Encephalitis 
Nevi, symmetric, of face, tuberous sclerosis, epl- 
lepsy and fibromatous growth on scalp, with 
abnormal electroencephalograms of members of 
family, 605 
Nicotinic Acid, alcohol detoxication mechanism in 
central nervous system, 603 
Nitrous Oxide: See Anesthesia 
Nonidez, J. F.: Effect of various sulfonamide com- 
pounds on nerve regeneration, *499 
Nose: See also Smell; etc. 
Accessory Sinuses: See Sinuses, Nasal 
pain associated with disease of nasal and para- 
nasal structures; “‘sinus’”’ headache, 231 
Nucleus Dentatus: See under Cerebellum 
Pulposus: See Spine, intervertebral disks 
Nunberg, H.: Limitations of psychoanalytic treat- 
ment, 98 
Nutrition: See also Dystrophy; Vitamins 
chromatin content of nerve cells in man and in 
mouse with regard to role of nucleolus, 357 
Nystagmus: See also Cerebellum; Ear, internal 
positional, in cerebellar lesions, 201 


psycho- 


disease hos- 


605 


Oberndorf, C. P.: 
and Freud, 616 
Obesity, effect of early hypophysectomy on hypo- 
thalamic obesity, 200 
Morgagni-Stewart-Morel syndrome; report of case, 
with pneumoencephalogram, 628 
relation of various hypothalamic 
adiposity in rat, 198 


OBITUARIES: 


Campbell, Charles Macfie, 711 
Dyke, Cornelius Gysbert, 84 


Obsessions : 


Psychic determinism of Holmes 
lesions to 


See Neuroses and Psychoneuroses 
Occupations: See Industry 
Old Age, role of heart disease in 
senium, 604 
senile and arteriosclerotic psychoses, 
toxic delirious reactions of, 203 
Olfactometry: See under Smell 
Oligophrenia: See Feeblemindedness 
Ontogeny: See Brain 
Ophthalmoplegia: See Eyes, paralysis 
Oppenheim’s Disease: See Myatonia congenita 
Optic Disk: See Nerves, optic 
Choked: See Neuritis, optic 
Optic Thalamus: See Thalamus 
Orton, 8S. T.: Theory of neural 
stuttering, 619 
Ostow, M.: Recurrent autonomic phenomena asso- 
ciated with exacerbations of postencephalitic 
parkinsonism; report of case, *342 
Oxycephaly: See Acrocephaly 
Oxygen: See also Respiration 
cerebral arteriovenous oxygen difference ; effect of 
age and mental deficiency, *546 
consumption, creatine, and chloride content of 
muscles from vitamin E-deficient animals as in- 
fluenced by feeding a-tocopherol, 201 
consumption ; in vitro effect of a-tocopherol and 
its phosphate derivative on oxidation in mus- 
cle tissue, 360 
consumption; influence of parenteral administra- 
tion of a-tocopherol phosphate on metabolic 
processes in dystrophic muscle, 360 


psychoses 


477 


mechanism of 
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Oxygen—Continued 
deficiency; acute arrest of cerebral circulation 
in man, *510 
effect of inhalation of 9 per cent oxygen for 20 
minutes in nonpsychotic and schizophrenic male 
subjects, 718 


Pacella, B. L.: Convulsant shock treatment of 
patients with mental disease by intravenous 
injection of acetylcholine; electroencephalo- 
graphic and electrocardiographic observations, 
*304 

Use of electroencephalography in war effort, 622 

Pain: See also Sensation 

associated with disease of nasai and paranasal 
structures; “‘sinus” headache, 231 
pain-sensitive structures of head, 224 

Palsy: See Paralysis 

Papilledema: See Neuritis, optic 

Papillitis: See Neuritis, optic 

Paraldehyde, monilemia associated with toxic pur- 
pura; report of case, *661 

Paralysis: See also Extremities, paralysis; Eyes, 
paralysis ; Hemiplegia; Poliomyelitis 

acute ascending; Landry’s paralysis; its clinical 
and pathologic features, 729 

agitans, neural mechanism of, 367 

Bell’s: See Paralysis, facial 

cranial; paralytic syndrome due to cancer of 
parotid (Collet-Bonnet syndrome), 724 

facial; results of electric therapy of facial spasm 
and of paralysis of vocal cords, 616 

General: See Dementia Paralytica 

Infantile: See Poliomyelitis 

Landry’s: See Paralysis, acute ascending 

Laryngeal: See Larynx, paralysis 

Periodic: See Extremities, paralysis 

Paraphasia: See Aphasia 

Paraplegia: See Extremities, paralysis 

Paresis: See Dementia Paralytica 

Parietal Lobe: See Brain 

Parinaud’s Syndrome: See Eyes, paralysis 

Parkinsonism: See Encephalitis; Paralysis, agitans 

Parotid Gland, autonomic nervous system function 
in children with behavior problems as measured 
by parotid secretory rate, 719 

paralytic syndrome due to cancer of parotid (Col- 
let-Bonnet syndrome), 724 

Pathman, J. H.: Electroencephalographic study 
of local effects of electric shock; preliminary 
report, 108 

Pelizaeus-Merzbacher Disease: See 
periaxialis diffusa 

Penfield, W.: Growth asymmetry due to lesions of 
postcentral cerebral cortex, *405 

Special hospital in time of war, *193 

Penis, Dupuytren’s contracture and epilepsy; clini- 
cal connection between Dupuytren’s contracture, 
fibroma plantae, periarthrosis humeri, helo- 
dermia, induratio penis plastica and epilepsy, 
with attempt at pathogenic evaluation, 726 

Peptic Ulcer, emotions and gastroduodenal func- 
tions, 478 

gastrointestinal symptoms in tumors of brain, 726 

Perception, disorders; analysis of disturbances of 
higher cortical functions, agnosia, apraxia and 
aphasia, 364 

disorders ; visual agnosia, 629 
perceptual-motor patterns following bilateral pre- 
frontal lobotomy, *691 

Periarthrosis, Dupuytren’s contracture and epilepsy ; 
clinical connection between Dupuytren’s con- 
tracture, fibroma plantae, periarthrosis humeri, 
helodermia, induratio penis plastica and epi- 
lepsy, with attempt at pathogenic evaluation, 
726 


Encephalitis 


Personality, effects of shock therapy on personal- 

ity, as shown by Rorschach test, 483 - 

hypochondriacal complaints with reference to 
personality and environment, 91 

irresponsibility of juvenile delinquents, 718 

psychophysiology of blood pressure; personality 

and behavior ratings, 720 

relation between electrical activity of cortex and 

personality in adolescent boys, 720 
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Pervitin, d-desoxyephedrine, 207 
Petit Mal: See Epilepsy 
Phenobarbital: See Barbital and Barbital Deriv- 
atives; Epilepsy 
Phosphatides: See Lipoids 
Phospholipids: See Phosphorus and Phosphorus 
Compounds 
Phosphorus and Phosphorus Compounds, effect of 
hexoses and pentoses on formation in vitro of 
phospholipid by brain tissue as measured with 
radioactive phosphorus, 359 
studies on phosphorus compounds of brain, 201 
Physiology, physiologic principles underlying psy- 
chosomatic disorders, 734 
Pick’s Disease: See Brain, atrophy 
Pigmentation, color changes of sea robin (Prio- 
notus strigatus Cuvier) with reference to eryth- 
rophores, 476 
Pilcher, C.: Chemotherapy of intracranial infec- 
tions; clinical and pathologic effects of intra- 
cranial introduction of sulfanilamide, sulfa- 
thiazole and sulfadiazine in normal dogs, *633 
Pineal Gland, tumors; defense reactions in anxiety 
states of central origin, 93 
Pituitary Body: See also Hypothalamus 
anterior pituitary-stimulating action of yohim- 
bine, 603 
arterial hypertension in relation to hypothalamo- 
hypophysial system, 723 
effect of early hypophysectomy on hypothalamic 
obesity, 200 
effect of hypophysectomy on concentration of 
ascorbic acid in adrenals of rat, 603 
excretion of pituitary hormones in human urine, 
603 
quantitative study of paraventricular nucleus 
and its alteration in hypophysectomy, 197 
Plumbism: See Lead poisoning 
Plummer-Vinson Syndrome: See Deglutition, dis- 
orders 
Poisons and Poisoning: See under 
various substances, as Lead; etc. 
Polioencephalitis: See Encephalitis 
Polioencephalomyelitis: See Encephalomyelitis 
Poliomyelitis: See also Encephalomyelitis 
myocarditis in, 481 
quantitation of muscular function in cases of 
poliomyelitis and other motor nerve lesions; 
electrical excitability tests and electromyo- 
graphic and ergographic studies, *538 
Polyradiculitis: See Nerves, roots 
Pons Varolii, syndromes of pontile tegmentum ; 
Foville’s syndrome; report of 3 cases, *462 
Pool, J. L.: Conduction of cortical impulses and 
motor management of convulsive seizures, *381 
Poppen, J. L.: Diagnosis and surgical treatment of 
intractable exophthalmos, 221 
Ventricular drainage as valuable procedure in 
ees report of satisfactory method, 
Position: See Posture 
Posture, orthostatic hypotension accompanying ta- 
betic form of dementia paralytica, 93 
postural reactions to vestibular stimulation in 
schizophrenic and normal subjects, 92 
Pregnancy: See also Fetus; etc. 
neurologic complications in mother 
pregnancy, 606 
Pressure, muscular tension in psychiatric patients ; 
pressure measurements on handwriting as indi- 
cator, *439 
Pribram, K. H.: Localized sweating as part of 
localized convulsive seizure, *456 
Primitives: See Man, primitive 
Pringle’s Disease: See Sclerosis, tuberous 
Probst’s Tract: See Brain 
Propaganda; morale, 203 
Proteinase: See Enzymes, proteolytic 
Prout, C. T.: Psychiatric reactions to war as seen 
in civilians and soldiers referred to mental 
disease hospital, 370 


names of 


following 


il 
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Pseudosclerosis, presenile psychosis of Jakob type, 
203 


Psychiatry: See also Crime and Criminals; Hos- 
pitals ; Insanity; Jurisprudence, Medical; Men- 
tal Diseases ; Neuropsychiatry ; Psychoanalysis ; 
Psychology; Psychotherapy; War; etc. 

department, McGill University, 710 

in critical period, 101 

psychiatric study of man suffering from convul- 
sive disorder, 610 

Psychoanalysis: See also Psychotherapy 

consideration of results with psychoanalytic 
therapy, 718 

endopsychic factors in 
neurosis, 370 

group emotion and leadership, 484 

is there homeostatic instinct? 478 

limitations of psychoanalytic treatment, 98 

psychic determinism of Holmes and Freud, 616 

role of instinct in human behavior, 214 

some forms of emotional disturbances and their 
relationship to schizophrenia, 92 

Psychobiology: See under Mind 

Psychology: See also Memory; 
Personality; War; etc. 

scuttle butt afloat; study in group psychology, 
*472 


causation of traumatic 


Mental Tests: 


Psychoneuroses: See Neuroses and Psychoneuroses 
Psychoses: See Insanity: Mental Diseases; Neu- 
roses and Psychoneuroses; etc. 
Psychotherapy: See also Psychoanalysis 
and experimental neuroses, 485 
combined convulsive therapy and 
of neuroses, *685 
group psychotherapy, 625 
group psychotherapy for war neuroses, 609 
limitations of psychoanalytic treatment, 98 
selective use of electric shock therapy as adju- 
vant to psychotherapy, 95 
successful, of choreic syndrome ; 
101 


psychotherapy 


report of case, 


Puberty: See Adolescence 
Pupils, general principles of autonomic innervation, 
*590 


stimulation 
and basal telencephalon of 


pupillary and other responses from 
of frontal cortex 
eat, 198 
Purpura, toxic, associated with monilemia ; 
of case, *661 
Putnam, T. J.: Use of focused ultrasound waves 
to produce transcranial focal lesions of brain; 
preliminary report, 208 
Pyramidal Tract, fiber and numerical analysis in 
series of nondigital mammals (ungulates), 715 
human; study of mature, myelinated fibers of 
pyramid, 197 
Pyrexia: See Fever 


Rabies, recovery of virus from brain of undiag- 

nosed case, 716 
Races: See Indians, 
Radiations : 


report 


American ; 
See Roentgen Rays 
Radiculitis: See Nerves, roots 
Radioactivity, effect of hexoses and pentoses on 
formation in vitro of phospholipid by brain 
te as measured with radioactive phosphorus, 


Negroes; etc. 


Rage: See Anger 
Rahm, W. E., Jr.: Electrical excitation of cere- 
bral cortex ; description of new stimulator, *183 
Recruits: See also Military Medicine 
alcoholism and induction into military service, 
use of electroencephalography in war effort, 622 
Redl, F.: Group emotion and leadership, 484 
Reflex, behavioral disturbances of vomiting and 
micturition in conditioned cats, 360 
effect of metrazol convulsions on conditioned re- 
flexes in dogs, *8 
effects of morphine on learned adaptive responses 
and experimental neuroses in cats, *401 
positive conditional salivary reflex in psycho- 
neurotic patients, 475 
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Reflex——Continued 
section of anterior spinal roots for prevention 
of “mass reflex” after spinal transection, 629 
sign of Babinski in hand, 482 
sign of Babinski in Macaca mulatta, 90 
a See Eyes, accommodation and refrac- 
tion 


Rennie, T. A. C.: Use of insulin as sedation ther 


apy: control of basic anxiety in psychoses 
*697 


Reticuloendothelial System, 
of brain, *552 
Riboflavin, alcohol detoxication mechanism in cen 
tral nervous system, 603 
Sjégren’s syndrome; its relation to Plummer- 
ba syndrome and riboflavin avitaminosis, 


Ribs, abnormalities; cervical rib and hyperhidrosis, 
94 


reticulum cell sarcoma 


Richter, R. B.: Neuro-optic myelitis, 375 
Robertson, J. S. M.: Growth asymmetry due to 
lesions of postcentral cerebral cortex, *405 
Roentgen Rays, immediate effects of 31 r of x-rays 
on different stages of mitosis in neuroblasts 
of Chortophaga, 358 
Therapy : See under names of organs, regions 

and diseases, as Spine; etc. 

Roos, A. J.: Scuttle butt afloat; study in group 
psychology, *472 

Rorschach Test: See Mental Tests; Personality 

Rosen, S. R.: Aneurysm of circle of Willis, with 
symptom-free interval of 27 years between 
initial and final rupture; report of case, *350 

Rosen, V. H.: Effect of metrazol convulsions on 
conditioned reflexes in dogs, *8 

Rosenblum, M. P.: Sarcomatosis of leptomeninges ; 
report of case, 97 

Ross, A. T.: Tuberous sclerosis, *233 

Rossen, R.: Acute arrest of cerebral 
in man, *510 

Ruesch, J.: Measurement of intellectual functions 
in acute stage of head injury, *165 

Muscular tension in psychiatric patients; pres- 

sure measurements on handwriting as indicator, 
*439 


circulation 


Sailors: See Armed Forces Personnel; Naval Medi- 
cine; Shipwrecks; etc. 
Saliva, positive conditional salivary reflex in psy- 
choneurotic patients, 475 
Secretion: See under Parotid Gland 
Sarcoma, primary, of brain; review of 
and report of 12 cases, *43 
reticulum cell sarcoma of brain, *552 
sarcomatosis of leptomeninges; report of case, 
97 
Scalp, muscles 
pain, 230 
symmetric nevi of face, tuberous sclerosis, epi- 
lepsy and fibromatous growth on scalp, with 
abnormal electroencephalograms of members of 
family, 605 
Searff, J. E.: Electrical excitation of cerebral 
cortex; description of new stimulator, *183 
Scarlet Fever: See also Streptococci 
scarlatinal encephalomyelitis, 717 
Scheinker, I. M.: Histogenesis of early lesions of 
multiple sclerosis; acute multiple sclerosis, 
*171 
Histologic studies of brain following head 
trauma; post-traumatic infarction of cerebral 
arteries, with consideration of associated clini- 
cal picture, *258 
Schilder-Flatau’s Disease: 
axialis diffusa 
Schizophrenia: See Dementia Praecox 
Schwab, R. S.: Five hundred neuropsychiatric 
casualties at naval hospital, 493 
Quantitation of muscular function in cases of 
poliomyelitis and other motor nerve lesions; 
electrical excitability tests and _ electromyo- 
graphic and ergographic studies, *538 
Use of electroencephalography in Navy in war- 
time, 489 
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See Encephalitis peri- 
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Schwarz, G. A.: Heredofamilial 
plegia; report on family, 379 
Sclerosis: See also Arteriosclerosis 
amyotrophic lateral, negative therapeutic effect 
of massive doses of vitamin E on, *190 

amyotrophic lateral; use of d-l, alpha tocopherol 
acetate, 481 

diffuse leukoencephalopathy without sclerosis; 
clinicopathologic study of new form, with com- 
ment on various types of so-called diffuse 
sclerosis and Schilder’s disease, *575 

familial multiple sclerosis; report of case, *706 

histogenesis of early lesions of multiple sclerosis , 
acute multiple sclerosis, *171 

multiple, encephalographic patterns 
with, 373 

multiple, prognosis of, *431 

tuberous, *233 

tuberous ; symmetric nevi of face, tuberous scler- 
osis, epilepsy and fibromatous growth on scalp, 
with abnormal electroencephalograms of mem- 
bers of family, 605 

Scotoma, Foster Kennedy syndrome associated with 

non-neoplastic intracranial conditions, 93 

irregular and multiple homonymous visual field 
defects, 88 

Scuttle butt afloat; study in group psychology, 

*472 


spastic para- 


associated 


Seasickness, physiology of labyrinth reviewed in 
relation to seasickness and other forms of mo- 
tion sickness, 603 

Selective Service: See Recruits 

Self-Mutilation, neurotic excoriations, 363 

Selinsky, H.: Selective use of electric shock 
therapy as adjuvant to psychotherapy, 95 

Sensation: See also Pain; Taste; etc. 

influence of anterior chordotomy on various types 
of, *130 

Senile Plaque: See Sclerosis 

Senility: See Old Age 

Sex, influence of anterior chordotomy on potency 
and sexual physiology, *142 

Sheehan, D.: Physiologic principles 
psychosomatic disorders, 734 

Shenkin, H. A.: Aura of taste preceding convul- 
sions associated with lesion of parietal oper- 
culum; report of case, 375 

Intramedullary gliomas of spinal cord, 624 

Sheps, J. G.: Incidence and significance of con- 
vulsive disorders in mentally deficient persons, 
731 

Shipwrecks, nature and incidence of acute emotional 
disturbances in torpedoed seamen of Merchant 
Marine who are continuing at sea, 211 

Silverman, D.: Clinical and electroencephalographic 
studies on criminal psychopaths, *18 

Sinuses, Nasal; pain associated with disease of 
nasal and paranasal structures; “‘sinus’’ head- 
ache, 231 

Sjégren’s Syndrome: See Glands; Keratitis 

Skin: See also Sensation 

dermatome hypalgesia associated with herniation 
of intervertebral disk, *67 
Skull: See Cranium 
Sleep, mental symptoms in narcolepsy, 361 
traumatic narcolepsy, 724 

Smell, defects after head injury (relation to taste), 
606 

Snodgrass, S. R.: Diffuse hypertrophy of cerebel- 
lar cortex (myelinated neurocytoma); report 
of case, *677 

Snyder, R.: Mineral constituents in blood serum 
and cells of schizophrenic patients; distribution 
of sodium, potassium, calcium, magnesium, in- 
organic phosphorus and chloride, *162 

Societies, American Board of Neurological Surgery, 
498 


underlying 


American Society for Research in Psychosomatic 
Problems, 355 


Association of Military Surgeons of United States, 
86 


Central Neuropsychiatric Association, 355 
Illinois Psychiatric Society, 232 
Pennsylvania Psychiatric Society, 710 


Society TRANSACTIONS: 

Boston Society of Psychiatry and Neurology, 220, 
486, 629 

Chicago Neurological Society, 224, 373, 729 

Chicago Neurological Society and Illinois Psy- 
chiatric Society, 105 

Illinois Psychiatric Society, 101, 483, 610 

New York Academy of Medicine, Section of Neu- 
rology and Psychiatry, and New York Neuro- 
logical Society, 95, 208, 367, 616, 733 

Philadelphia Neurological Society, 375 

Philadelphia Neurological Society and Philadel- 
phia Psychiatric Society, 624 


Sodium Amytal: See Dementia Praecox 
Diphenylhydantoinate: See Epilepsy 
Soldiers and Veterans: See also Armed Forces 
Personnel; Military Medicine; Neuroses and 
Psychoneuroses ; etc. 
discharged veterans of World War H, in state 
hospitals and in community, 105 
psychiatric reactions to war as seen in civilians 
ry soldiers referred to mental disease hospital, 
3 


Solomon, A. P.: Electroencephalographic study of 
local effects of electric shock; preliminary re- 
port, 108 

Solomon, H. C.: Charles Macfie Campbell, 711 

Sommer, C. S.: Discharged veterans of World 
ba II, in state hospitals and in community, 
1 

Somnolence: See Sleep 

Sounds, use of focused ultrasound waves to produce 
transcranial focal lesions of brain; preliminary 
report, 208 

Spasm: See Convulsions; Epilepsy; etc. 

Speech, quadrilateral space of Marie, 365 

theory of neural mechanism of stuttering, 619 

Spiegel, L. A.: Familial multiple sclerosis; report 
of case, *706 | 

Spina Bifida occulta with myelodysplasia, 629 

Spinal Cord: See also Meninges; Nervous System; 
Pyramidal Tract; etc. 

abnormalities; spinal bifida occulta with mye- 
lodysplasia, 629 

atherosclerotic myelopathy with syrinx formation ; 
differentiation from other types of syringo- 
myelia, *565 

effect of section of Lissauer’s tract, *148 

glial elements of spinal cord of frog, 89 

Inflammation: See Myelitis 

intramedullary cavitation resulting from adhesive 
spinal arachnoiditis, *1 

intramedullary gliomas of, 624 

multiple meningiomas; removal of 4 tumors from 
region of foramen magnum and upper cervical 
region of cord, *335 

motoneurons of spinal cord of frog, 89 

section of anterior spinal roots for prevention of 
“mass reflex” after spinal transection, 629 

suggested treatment of spinal block caused by 
spinal adhesive arachnoiditis by means of re- 
peated spinal air injection, 206 

surgery; anterior chordotomy; further observa- 
tions on physiologic results and optimum man- 
ner of performance, *129 

surgery; influence of anterior 
motor system, *140 

surgery; influence of anterior chordotomy on 
various types of sensation, *130 

surgery; influence on potency and sexual physi- 
ology, *142 

surgery; influence on vascular system, *144 

vascular supply of monkey’s spinal cord, 356 

Spinal Fluid: See Cerebrospinal Fluid 

Spine, intervertebral disk, dermatome hypalgesia 
associated with herniation of, *67 

Spinothalamic Tract: See Spinal Cord 

Stammering: See Speech, defects 

Stanley, M.: Syndromes of pontile tegmentum ; 
Foville’s syndrome; report of 3 cases, *462 

Status Epilepticus: See under Epilepsy 

Stearns, A. W.: Five hundred neuropsychiatric 
casualties at naval hospital, 493 


chordotomy on 
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Stevenson, L. D.: Sarcomatosis of leptomeninges ; 
report of case, 97 
Stewart-Morel Syndrome: See Frontal Bone, pathol- 
ogy 
Stilbestrol: See Estrogens 
Stomach:- See also Gastrointestinal Tract 
emotions and gastroduodenal functions, 478 
influence of intravenously administered alcohol on 
emptying time of, 90 
Ulcers: See Peptic Ulcer 
Stone, L.: Nature and incidence of acute emotional 
disturbances in torpedoed seamen of Merchant 
Marine who are continuing at sea, 211 
Streptococci: See also Scarlet Fever 
— of muscle (resembling gas gangrene), 
72 
relation of neurotropic streptococci to encephalitis 
and encephalitic virus, 722 
Stuttering: See under Speech 
Subarachnoid Space: See Meninges 
Sugar in Blood: See Blood sugar 
Sulfonamides, chemotherapy of intracranial infec- 
tions; clinical and pathologic effects of intra- 
cranial introduction of sulfanilamide, sulfa- 
thiazole and sulfadiazine in normal dogs, *633 
effect of various sulfonamide compounds on nerve 
regeneration, *499 
metabolic studies on epileptic patients receiving 
azosulfamide and phenobarbital, *149 
Therapy: See Nerves; etc. 
Suprarenalectomy: See under Adrenals 
Suprarenals: See Adrenals 
Surgery: See also Apparatus; Instruments; and 
under organs and regions, as Brain, surgery ; 
Eyes, surgery; Spinal Cord, surgery; etc. 
military; Association of Military Surgeons of 
United States, 86 
Sweat Glands, cervical rib and hyperhidrosis, 94 
localized sweating as part of localized convulsive 
seizure, *456 
Symposium on psychosomatic disorders, 733 
Syphilis: See also under names of organs and 
regions 
Weber syndrome of syphilitic origin, 608 
Syringomyelia, atherosclerotic myelopathy with 
syrinx formation; differentiation from other 
types of syringomyelia, *565 
Szurek, S. A.: Successful psychotherapy of choreic 
syndrome; report of case, 101 


Talbott, J. H.: Metabolic studies on epileptic 
patients receiving azosulfamide and phenobar- 
bital, *149 

Taste, aura of taste preceding convulsions associ- 
ated with lesion of parietal operculum; re- 
port of case, 375 

defects of smell after head injury 
taste), 606 

distribution of taste buds on tongue of kitten. 
356 


(relation to 


Telencephalon: See under Brain 

Telford, I. R.: Negative therapeutic effect of mas- 
sive doses of vitamin E on amyotrophic lateral 
sclerosis, *190 

Thalamus of sheep; cellular and fibrous structure 
and comparison with pig, rabbit and cat, 716 

studies on diencephalon of Virginia opossum ; 

thalamocortical projection, 716 

Thomsen’s Disease: See Myotonia congenita 

Tissue: See Cells 

Tocopherol: See Vitamins, E 

Toxicomania: See Drugs, addiction; 

etc. 

Trauma: See Brain, injuries; Cranium, injuries; 
Head, injuries; etc. 

Tremor: See Paralysis agitans 

Tuber Cinereum: See Hypothalamus 

Tuberculosis: See under names of organs, regions 
and diseases, as Meningitis; Meningoenceph- 
alitis ; etc. 

Tuberculum Sellae: 


Cannabis ; 


See Hypothalamus 
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Tumors: See Angioma; Fibroma; Glioma 
oma; Meningioma; Sarcoma; etc 
names of organs and regions, 
Brain; Cerebellum; Pineal 
Cord ; ete. 

Twins, folie a 
twins, 478 


Melan- 
; and under 
as Adrenals 
Gland; Spinal 
deux; report 


of case in identical 


Ulcers, Peptic: See Peptic Ulcer 
Ultrasonic Waves: See Sounds 
Ultraviolet Rays: See Light 
Unconscious: See Psychoanalysis 
Unverricht’s Disease: See Epilepsy, myoclonus 
Urination, behavioral disturbances of vomiting and 
micturition in conditioned cats, 360 
Urine: See also Urination 
creatine; effect of vitamin E on 
trophies, 726 
— studies concerning action of dilantin, 


Ury, B. S.: Hysteria, with symptoms referable to 
war experience ; report of case, 612 


muscular dys- 


Vaccination, Encephalitis Following: 
Encephalitis 

Vagina, psychosomatic study of anorexia nervosa 
including use of vaginal smears, 204 


Vasomotor System: See also Arteries: 
System 


nature of painful 
states, *318 
Veins, Pressure in: See Blood pressure 
Vertebrae: See Spine 
Vestibular Apparatus: 
Veterans: 


See under 


Nervous 


vasodilatation in causalgic 


See Ear 
See Soldiers and Veterans 
Viruses: See Rabies; etc. 
Vision: See also Eyes, 
fraction ; etc. 
constriction of visual fields, 486 
defective ; oxycephaly, 482 
return 4 times in same adult salamander eye 
alee viridescens) repeatedly transplanted, 


accommodation and re- 


4 
Vitamins : 
Riboflavin 


See also Ascorbic Acid; Nicotinic Acid; 


Bz: See Riboflavin 

C: See Ascorbic Acid 

E; effect on muscular dystrophies, 726 

E; in vitro effect of a-tocopherol and its phos- 
ye derivative on oxidation in muscle tissue. 


E; influence of parenteral administration of a- 
tocopherol phosphate on metabolic processes in 
dystrophic muscle, 360 

E; negative therapeutic effect of massive doses 
on amyotrophic lateral sclerosis, *190 

E; oxygen consumption, creatine, and chloride 
content of muscles from vitamin E-deficient 
— as influenced by feeding a-tocopherol, 


E; use of d-l, alpha tocopherol acetate, 481 
Vocal Cords, Paralysis: See Larynx, paralysis 
Vomiting, behavioral disturbances of vomiting and 

micturition in conditioned cats, 360 


Waggoner, R. W.: Genealogic and clinicopathologic 

study of Pick’s disease, *288 

Incidence and significance of convulsive disorders 
in mentally deficient persons, 731 

War: See also Hospitals; Military Medicine; Naval 

Medicine; Soldiers and Veterans; etc. 

casual data on drinking habits among 2 strata 
of civilian war workers, 721 

endopsychic factors in causation 
neurosis, 370 

hysteria, with symptoms referable to war experi- 
ence; report of case, 612 

morale, 203 

psychiatric reactions to war as seen in civilians 
and soldiers referred to mental disease hospital, 
370 

psychiatry in critical period, 101 

special hospital in time of, *193 

use of electroencephalography in Navy in war- 
time, 489 


of traumatic 


| 
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Watkins, A. L.: Quantitation of muscular function 
in cases of poliomyelitis and other motor nerve 
lesions ; electrical excitability tests and electro- 
myographic and ergographic studies, *538 

Wegner, W.: Repair of cranial defects, 629 

Weil, A. A.: Combined convulsive therapy and 
psychotherapy of neuroses, *685 

Weinberg, J.: Discharged veterans of World War 
II, in state hospitals and in community, 105 

Weinstein, E. A.: Integrated facial patterns eli- 
cited by stimulation of brain stem, *34 

Wiesel, C.: Monilemia associated with toxic pur- 
pura; report of case, *661 

Wikler, A.: Effects of morphine on learned adap- 
tive responses and experimental neuroses in 
cats, *401 


Monilemia associated with toxic purpura; report 
of case, *661 


Williams, E. G.: Monilemia associated with toxic 
purpura; report of case, *661 
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Willis, Circle of: 
Wilson’s Disease: 
generation 
Windle, W. F.: Alterations in central nervous sys- 

— following experimental asphyxia at birth, 
Wolff, H. G.: Mechanisms of headache, 224 
Wolkin, J.: Anterior chordotomy; further obser- 


vations on physiologic results and optimum 
manner of performance, *129 


Word Blindness: See Aphasia, visual 


See Brain, blood supply 
See Lenticular Nucleus, de- 


Yohimbine, anterior pituitary-stimulating action of, 
603 


Zech, V. L.: Negative therapeutic effect of mas- 
sive doses of vitamin E on amyotrophic lateral 
sclerosis, *190 


Zilboorg, G.: Psychosomatic medicine; historical 
perspective, 733 
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